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UNIVERSITY OF

MARYILAND

EXTENSION

Solutions in your community

Using GPS in Natural Resources: A Beginner’s
Training
November 2, 2011
Instructor: Nevin Dawson, Forest Stewardship Educator

In Cooperation with: Jonathan Kays, Natural Resources Extension Specialist, Elli
Hammond, Forestry Extension Assistant, and John McGee, Virginia Geospatial
Extension Specialist

Agenda:

9:00 Registration (Provide each participant a unit for workshop use and a training
manual)

9:30 Introduction to GPS (Classroom instruction)
10:15 Getting the know the GPS receiver (Classroom instruction)

10:30 Activities: Getting to Know the GPS Receiver (Field Exercise); Setting Up the
GPS Unit (Field exercise); Waypoints, Routes, and Area (Field exercise);
Entering Coordinates and Finding Locations (Inside activity); Mapping roads,
boundaries and other features on timber sale. Creating waypoints using the
mapping feature. (Field exercise)

12:00 Lunch
12:45 Mapping and GPS Software/Activity 5: (Classroom instruction)
Download points from activities and work with software on computers.

- USAPhotoMaps

- Easy GPS

- GPS Utility

- Google Earth

- MD Merlin

- National Map Viewer

- Terrain Navigator (demonstration only)

3:30 Close



Intro to GPS Navigation

Bringing technology into the forest
{and helping you find your way out of it)

Nevin Dawson, Forest Stewardship Educator

Janathan Kays & Ellf Hammond
University of Maryland Cooperative Extension

in cooperation with John McGee, Virginia Geospatial Extension
Program

Why GPS?

Location, Location, Location
And
INFORMATION!!

What is GPS?

GPS is not a single unit!
GPS = Global Positioning System

Developed by Dept of Defense at a cost of
> $12 billion

Funding was contingent on making the
system available to the public

Outline

« Why GPS
- What is GPS

How GPS works

What you need to know about GPS
What can you do with GPS
Applications of GPS

There are many features that do not have
addresses....especially in forestry!
Natural landmarks change over time—
latitude and longitude do not

There are many cities that do not even
have street names.

Then there is the open ocean, sky, and of
course....the forest!

There are three major

components in this
system:

. Satellites
. Ground Control Stations
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There are 31 satellites orbiting
the earth at ~12,600 miles.

The DOD knows the EXACT
location of each.

accurate clocks.

The satellites continuously
send radio signals towards
earth.

These radio signals are picked
up by GPS receivers.

= They receive information (radio signals) from
satellites.

+ GPS uses =
trilateration - '

+ Similar to
triangulation

* You can find any ¥
point if given
distances from 3
other points

How GPS Works ?‘%@ Simplified Triangulation

% {

Colorado Springs

There are five control
stations that monitor the satellites.

= Control stations enable information on Earth to be
transmitted to the satellites
Control stations continuously track satellites, and
update the positions of each satellite.

Without control stations, the accuracy of the system
would degrade in a matter of days.

GPS Receivers
The GPS receiver knows how long it takes
the signal to travel from the satellite to the
receiver. -
The Receiver is therefore able to calculate its distance
from the satellite.
— Distance = time x velocity
— Distance = time x 186,355 mifsec
The receiver can calculate the time that signal traveled
from the satellite to the receiver.

The receiver is therefore able to determine its exact
distance from the satellite.

One satellite tells you that you are 20 miles
from Frederick, Maryland.




If the GPS receiver obtains two satellites, it
tells you that you are also 20 miles from
Baltimore.

Frederick

20 mi

e
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A third satellite tells you that you are 20
miles from Washington DC. ‘ Baligors

SN

Washington DC
[
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Afourtt satellite. [ ashington DC
is required to
determine exact

location and
elevation

Intersection of 2 spheres creates a circle

- s i A, Intersection of 4 spheres
Intersection of 3 spheres indicates 2 points indicates 1 point

receivers

Recreational Grade GPS ~$100-$800 m
What do you need to know about — Accurate to within 5 meters (possibly better)

— Suitable for hunting, recreational and some business uses =
GPS Mapping Grade GPS - $5,000-7,000
T — Accurate to within 1 meter (3 feet) :
— Suitable for many natural resource applications, city planning
Survey/Agricultural Grade GPS - ~$20,000

— Accurate to within 1 cm with use of base station
— suitable for building bridges...
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What you need to know about | Signal Accuracy

G PS There are 2 types of GPS Signals:

Signal Accuracy Issues P-code: ("Precise” code)

3 S = Thisis only available to the military and some selected
Selective Availability public ofﬂgi’a|s_ H

Tricks of the Trade = Very precise, not degraded.
Current Applications of GPS C-code: (“Civilian” Code)

Future Applications of GPS = Less precise

= Signal can be degraded (by scrambling the signal)
especially in times of conflict.

This is what the GARMIN GPSMAP76 (and all public
GPS receivers) work with. ..

Selective Availability (SA) Differential Correction

For national security reasons, the military There are already established base stations

: : established around the U.S. {public and private)
sometimes degrades the C-code signal. Surveyors have determined the precise location

This is called selective availability. of these base stations already.
Each base station has a GPS receiver, which
These errors a-re random collects incoming (scrambled) signals.
Errors be as high as +300 feet The true (surveyed) location is then compared to
the GPS coordinates.
The correction values are then sent to other
GPS receivers in the field.

=
Base station w/ GPS

Differential Correction receiver

at known location:
RHIRSn R Sanrsshon The Wide Area Augmentation System (WAAS) is
= a differential GPS system that is being
constructed to support GPS accuracy in aircraft.

WAAS also provides additional accuracy “on the

Exact known coordinates ground”

differ significantly from 5 4

GPS coordinates at this The GPS receivers that we are using are WAAS
location = exact amount Compatible

of error!

GPS receiver in the field
collecting points, routes, etc.




+ Base stations measure signal error and
transmit to two geostationary satellites

« Satellites transmit error data to GPS
receiver

- GPS receiver uses error data to correct
location estimate

Other Trrcks of the Trade
Averaging

Averaging. A GPS receiver can collect points
continuously for 15-30 seconds. The receiver
can then average all these locations together

This only works when you are standing stillll

GPS Collected Points
s GPS Averaged Position
“True” location

Other Tricks of the Trade:
MultiPath Errors

Try and stay away from buildings and other structures
when using a GPS receiver

Satellites may not be visible...

This can introduce error...

\
y
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Note: Not all GPS receivers are WAAS compatible.
The GARMIN GPSMAP76Cx is WAAS compatible

TR o

Other Trrcks of the Trade
Satellite Distribution

+ Itis better for your receiver to get a fix on “distributed”
satellites, then poorly distributed satellites.

“Positional Dilution of Precision
Distribution

Poor
Satellite

Distribution @

Other Tricks of the Trade:
Tracking Satellites

GPS has worldwide coverage. ..

HOWEVER...

You can lose satellite coverage (or received _
degraded signals) in areas with dense foliage, in
“urban canyons”, etc.

You may also lose satellite coverage (or receive
degraded signals) in deep valleys or gorges.




Legend

BenchmarksControl

It depends...
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Acknowledgements: Dr. Phillip Rasmussen, ah Geospatial Extension Specialist

What can you do with a GPS?

» Collect and store points (positions)
These are called WAYPOINTS.
Field corners, insect infestation areas, crop

damage, individual trees, trail heads, creek
crossings, point source pollution, etc.

» Download the points onto your computer and
integrate them with other mapping programs

What can you do with a GPS?

Collect and store the path that you have walked /
driven

These paths are called TRACKS.

Calculate the distance of a track (i.e. perimeter
around a field)

Calculate AREA measurements within a TRACK
(after walking around a field)

Save and Download TRACKS onto your
computer.




What can you do with a GPS?

Collect and store ROUTES

Routes are similar to TRACKS, but are created
by Waypoints

Routes can be handy for measuring “square
fields" and “straight lines”

You can measure the length and area (acreage)
of a Route.

What can you do with a GPS?

The GOTO function
Using the ‘GOTO’ function, the GPS will guide
you to a predefined Waypoint (you choose which
one...) using a compass and “pointer”
The GOTO/FIND function is like using “Autopilot”
You can program the GPS to "beep” when you
, , , . are within a certain distance of a selected
1. Establish Waypoints at strategic locations

2. The GPS Receiver "Connects the dots” Waypoint
3. Area and perimeter measurements are generated

What can you do with a GPS?

What can you do with a GPS?

* Tide Tables

» Many of the marine GPS's have built in tide » Speed
tables. They provide tidal information and GPS’s calculate your ground speed as you
ranges for any date and any place... walk, run, drive or fly

+ The GARMIN GPSMAP76Cx does not tide table .
information...




= Elevation
In addition to providing you with your latitude

and longitude, GPS provides you with
elevation information.

Current Application Areas of GPS

Public Safety

Environmental resource
management

Aviation
Military

Local planning
Surveying
Recreation
Business

Py b b Ll S .

GPS accuracy will only get better...‘

+ US GPS currently upgrading to IIF block
— 2 out of 12 satellites launched so far
— Higher accuracy: 1.5 meters
— No Selective Availability hardware

+ US GPS will be upgraded to GPS Il
beginning in 2014

+ Measure Area / perimeter

Foresters can measure the area of a
timber sale...

Farmers can use a GPS to measure the
area of a pasture or a field of corn..

st ' ey
1 ] |
20000 e} 10000 s 5510000 e
\ 15000 mph - 25000 kmvh /
F0000kmh )/
r /

N
\ 7
110000 mph-— z

Orbital speed

GPS accuracy will only get better...

+ Galileo (European Union) System will
complement GPS Il
— Will offer 1 m accuracy for free
— Will offer 1 cm accuracy at a price
— Distress beacon
— Current GPS units are not compatible

11



GPS accuracy will only get better...

* Russia recently completed GLONASS
constellation

—eTrex “worldwide” receivers

— More satellites
« Better coverage
= Quicker lock

» Other countries have regional systems
—India, Japan, and China

GPS Receivers

» Continue to get better and better
-better antennae,
-more efficient power consumption,
-smaller
-more features
-inexpensive

Purchase Considerations

SiRF chip (xin hame)
Included maps

— Roads

— Topographic

2-way radio capability
Touch screen
Camera

Possible Threat

+» LightSquared wireless broadband system
— Approved in January 2011
—92% of US by 2015

— Strong ground-based signals in same
spectrum as weak GPS satellite signals

Purchase Considerations

» Physical attributes:
— Size
— Weight
— Waterproof
— Battery life
— Screen: color or black & white
» WAAS enabled: for accuracy under cover

» Memory — internal and expandable

Purchase Considerations

PRICE




$40-70 $80-200 $185-500* $200-600

Things to remember...

GPS can serve as an accurate data collection
tool for GIS applications;

GPS applications are becoming increasingly
prevalent in our society, and support a variety of
applications;

With GPS receivers, you (more or less) get what
you pay for (w/ prices ranging from $50 to
$20,000+)

Knowing how to use a GPS does not make you
a surveyorlll

Forest Management
Planning Tools

2 GE

‘ ALAF X

What it’s not...

Perfect

Why electronic mapping?

Maps never fade or tear

Can erase and rewrite

Easy to share with family and professionals
Turn layers on and off

Holds an infinite amount of information
Many free tools and resources

Integrates with GPS and other field data
Useful for organizing photos

13
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Tour of MD Merlin

.\‘Tf;.:u.n' =
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TerraGo (free Adobe Reader toolbar)

Microsoft Research Maps (free online topo and
photo)

GE-Path (Earth plugin for area measurement)

MD Merlin {(Redesigned, now excellent source of
information for wetlands, tax plats, photos, etc.)

NIVERSITY OF Nevin Dawson

Forest Stewardship Educator
EXTENSION VWye Research and Education Center -
Solutions iu your com ndawsoni@umd.edu 410-827-8056 125

Resources

National Map (advanced online mapping with many tools, layers,
features, and GPS data integration)

National Atlas (user-friendly online mapping with many layers)

Terra Server (electronic maps for purchase)

USGS store (free enhanced US Topo map downloads)

Landserver (map your property for service availability)

GPS Information

University of Maryland Extension Natural
Resources Program

— Free manuals: beginner and Terrain Navigator
— PowerPoint presentations

— Activities

— Links to more resources

Virginia Geospatial Extension Program




GPS Workshop Activities

Bringing technology into the forest
{and helping vou find your way out of it}

Jonathan Kays
University of Maryland Cooperative Extension

In cooperation with John McGee. Virginia
Geosparial Extension Program

Outline

Activity 1 — Getling to know the GPS
Activity 2 — Setting Up the GPS Unit
Activity 3 - Waypoints, Routes, & Tracks

Activity 4 — Entering coordinates and
finding locations

Activity 5 — Creating waypoints using the
map feature

Downloading data to & from computer

Why GPS?

Location, Location, Location
And
INFORMATIONNI

Garmin GPSMap 76Cx

* Color screen

Mew x chip enables use
under heavy forest canopy

128 mb card

WAAS capable
Water resistant
Floats

3479 list (available for

PRP——— 1 1] L )

Activity 1
Getting to Know the GPS Receiver

+ Familiarize yourself with the different
screens and buttons

+ Find out how to get basic information
(location, elevation, speed)

+ Using the Menu bution

GPSMARPTE is the type of unit
“C" stands for color —_—
“37 stands for sensors (compass and
harometric altimeter). Units have one extra
screen compared to “C° model.

“x" stands for expandable memory slot.
The “x” models also happen to have the
SIRF chip but that is not “x”" stands for.

16



Welcome Screen

GPSmap 76Cx

If the unit cannot
get a satellite fix. ..

+ You can still us the
unit with the GPS off.

Satellite Acquisition Screen

Locaton N 38°S q'

=30 WD94°47.948'

17



Trip Computer

+ How far you have
traveled

+ Max and average
speed

+ Time moving &
stopped

+ Elevation

[Trip Computer |

‘101 182!
Mora Time Wiceang s
3923 15

01:51: 04

Elewation
f

domeles

You are the black
arrow which points
in direction of
travel

Y ou can Zoom in
and out

Scale is in lower
left corner

Unit comes only
with basic road
system

[E3t

Map Painier
[ =
A OB 12 Bae

Compass
- N
« |[f moving compass mpree] T T M
will swing to show u m 1
direction. !
e ETA AL Dost  Tine To Mesd
» It points in direction 1 3 i

You are going, not
north.

« |f GOTO option is

activated, red armow
will show direction
of desired waypoint

Nain Menu

+ Get to this screen
anyime by
prassing MEMU
hutton twice

+ Setup option
provides way o
change defaults

B B

L
$oe

Frodudy  Cakendor

B Y B

Calgulabor  Elopasatch Sun % Hoen

§ @

Honk & fiah Bawsc

458318 2h=JlL-06

Activity 1

+ Dutside
+ 20 minutes

18



Activity 2
Waypoints, Routes, and Tracks
+ Mark locations you want to map or return

to such as a logging road, propery
houndary, high qualty imber

+ Find your way from one waypoint to
another

+ Track your path and calculate area within
a boundary

W 001
Nots :
10-M0V-05 1:29:51PH

Location

N _38°51394'

g WL

- j2e3x | _____t | Highlighted
From Current Location field
NE o0 / e

| #1

Map Screen

Creating a Waypoint

- Zoom in and out as
nesded to get proper
scale

- Hold down ENTER
lautten for a couple of
seconds to mark
waypoint.

e
3
=

On-screen buttons

NMain Menu

& 25
29

Frociuy  Cakendor

B D B

Capulbor  Floepaateh Sun S Hoen

& &

Honk & fah Bawes

70ee:  15-APR-06

+ Press page button
to take you to the
Main Menu {or
press MEMNU twice).

+ Push right side of
rocker to highlight
FRoutes and press
ENTER

s e
+ After entering the u-::-??°4398?' 1168
waypoint you will e
he taken to this
screen.
+ Blue flag marks Uﬁ
your created L
waypoint.
2| W/
Foute Screen
[ BN . .
+ You can add many 007 - o1
waypoints to create wool
a route that you £Select Nexd Point>
can then follow.
LEg Dt Leg Time
()




you've been

Activity 2 - Project C
Finding Distance of a perimeter and its area
using the tracks

+ Tracks — "breadcrumbs” marking where

+ Area Calculator — automatically finds area
of space you've outlined with tracks

Main Menu

+ Go fo the MEMNU .
screen and use % @ @
the rocker to | Routes  Hebes
highlight tracks |
and press ENTER & ﬁ @

Setup  Frossits  Calersdor

+ We will then follow & B

the directions on
Calzulgtar  Stopssotoh  Sun B Hosn

the activity sheet —
§
(it s

Hurd & fish

4446 10-NOY-DS

Tracks

+ Clear any previous
fracks by
highlighting CLEAR
and pressing
ENTER

+ Be sure the radio
hutton is “on” and
continue with the
skill.

Trackloa ™ on O o
I 1% |

.. Setup || Clear

.. Save | TrocBock

Saved Tracks

20 Lhusad

Activity 2

+ Dutside
+ 45 minutes
+ When finished, come back inside

houndary

Activity 3
Entering Coordinates and
Finding Locations

A,

+ Enter latitude/longitude as a waypoint
+ Have the unit direct you to the area
+ Setup a route to guide you around the

Entering Coordinates

+ Craate a waypoint — it dossn’t matter
where you are

+ Change the "Location” by entering latflong
coordinates

+ Get directions to the new waypoint by
pressing “FIND™

20



lod33a810 RO
B3 0o : lm:rln Emm‘_]‘_ -
T From Wi Poker
W o ] 93
L dwg | Mop | OK | LAws | Moo | 0K

To change the locaton of your wayoaoint, highlight

the location section of the waypoint scresn. Then

press EMTER. to bring up the number pad on the
zereen. Rest of directions in handout.

Create a Route — Find the Sale
Area perimeter

Using the five waypoints you entered,
create a route using the direction

Go outside and go to your first waypoint
Start a new frack

Start your route

Calculate the area of the sale

Take waypoints on road location & tree

Computer Software Free

USAPhotoMaps — free
Google Earth - free
EasyGPS - free

GPS Utility — free

Computer Software - Purchase

» Teman Mavigator from MapTech - 588 25/t

Digital USGS quads  essential for forestry
— Mid-Atlantic package one state (MD, DE, MJ, DiC)

» Teman Mavigator Pro - $300/state

— Same as above with aerial photo access and overlay.

» MapSource TOPO 2008 from Garmin - $100

— 1:100.000 scale, detailed roads and cities, points of
interest. =tc. Really good for road travel and basic
topography on the GPE unit.

21



Activity 1. Getting to Know the GPS Receiver

Turn the unit on by holding down the Power button (red circle with vertical line) for
two seconds.

After the welcome screen, the Satellite screen will appear and it will briefly read
“Acquiring Satellites” at the top. If you are out in the open, it should only take a short
time to acquire enough satellites to make out your location.

If the unit cannot get a satellite fix, an options menu with a list of solutions will
appear (picture 1). Highlight the appropriate option and press ENTER.

ey
- GPSis Off

Poor Satellite
Reception

Use With GPS Off

New Location
Restart Search
Continue Acquiring

Select this option if
vou want GPS off
(to conserye battery)

Picture 1 Picture 2

The large, outer circle represents the horizon; the inner circle is 45 degrees in from
the horizon (picture 2). The gray and red circle on the outer circle represents your
direction of travel.

Evaeiage: |

Which numbered satellite is most closely overhead? |ﬁcquiring Satellites

How many satellites are being received by your GPS
receiver?

What is the accuracy indicated by your receiver?
+/- —

L1
O 02 06 07 12 14 16 20023 25 20

Picture 3

22



Pressing the PAGE button will allow you to cycle through the following five screens:

Main Menu

Satellite Trip Computer Map Compass
Wﬁmﬂﬁ_
Location N 39°30.604° |Trip Odom Max Speed Z’fb Speed Dist To Mext a)f ;
+ 345 ® . i ] G ;
s Vorraator | 1011 | 1820 e ¢ e H
Maving Time  |Maving Avg ETA At Dest  |Time To Mext
39:23: 15! o3 1 1% &P
Stopped Overal Avg 5T Setup Pragimity Calendar
F o
0151 04 Y s B D B
Elervation Calculator  Stopwatch Sun & Moon
544 5
Odometer Hunt & Fish Ganes
]
0103 06 0773 14 16 20 2325 1 0 1 i ) 45831 26-JUL-06
Picture 4 Picture 5 Picture 6 Picture 7 Picture 8

While on the Trip Computer screen (picture 5), what does it say is your
elevation?

Go to the Map screen (picture 6). Zoom in and out using the IN and OUT buttons.

When zoomed all the way out, what is the scale of the map?
When zoomed all the way in, what is the scale of the map?

Go to the Compass screen (picture 7) and walk around. Notice how your speed and

direction change.
What is your approximate rate of speed?

On the Main Menu screen (picture 8), use the rocker to highlight Sun & Moon;
press ENTER.

Date Time
|02-AUG-06 | 11:10¢
Lacation

[Current Location

What time was sunrise this morning?

Sunrise
Use the rocker to highlight the play button (single right- S ﬂ
facing arrow) (picture 9). Press ENTER to view the CEET ™
movement of the sun and moon today. Highlight fast m
forward (double arrow) and press ENTER to view the i f | s
changes in high speed. Watch how the phases of the moon L=y
change over time. Picture 9

On the Main Menu screen, use the rocker to highlight Hunt & Fish; press ENTER.

What are the best times to hunt or fish today?

23



The Wide Area Augmentation System (WAAS) can be accessed to improve the
integrity of the GPS signal (the system is called EGNOS in Europe).
> Press MENU twice to get to the Main

Menu. Highlight Setup and press s

ENTER. Per {%Jn @ | —
> Highlight System and press ENTER B &% &3 |EE::L'T§ , -

(picture 10). Tores  posesea. | | Disabled | =
> Highlight the WAAS/EGNOS box and &5 &) @B | ~ =

press ENTER (picture 11). fns Besache e | IStay On =l
> Highlight Enabled and press ENTER. % ‘*@ @ T

Your unit will now pick up WAAS T

signals, if available.

‘ Picture 10 Picture 11

Press QUIT twice to go back to the Main Menu. (Or, from any screen, you can press
the MENU button twice to return to the Main Menu screen.)

EITEET I O  1f you would like to use your GPS unit to guide you
22 ® % |joffrs = Wwhile driving on highways, you will want the routing
;‘“’ %“;‘““ I“‘Eel”m fFEﬂE‘.ﬁtﬁf,u ] od g fo guide you along roads, rather than as the crow
6‘@ nfl \@ fon Rood [P flies.

@ P%é“ @é - : i E:gm?ght Setup and press ENTER.

o U ghlight Routing and press ENTER

% @ (picture 12).
> }Hs = > Highlight the Guidance Method box and
EEANEEA A | Follow Road Ontions... choose Off Road since we will be walking

off road today (picturel3).

Picture 12 Picture 13

The MENU button brings up different menus depending on the
screen. You may want to experiment with this on your own to
explore the many options on various screens.

Press PAGE to get to the Trip Computer screen. Press MENU

once (picture 14).
What are your first two options?

(L0 for Main Menu

Picture 14

If you do not wish to make changes, you can press the QUIT or MENU buttons to
return to the previous screen or Main Menu.

24



Activity 2: Setting Up the GPS Unit

Before going out to use your GPS unit in the field, you may want to change some of
the settings. The following instructions are for changing the tracks, tone, on/off road,
and compass settings.

Tracks

When tracks are on, a location data point is recorded intermittently, creating what
look like breadcrumbs marking the path you have taken. Tracks can be set to record
a “breadcrumb” at intervals based on time or distance. If you are traveling slowly or
have stop along the way, you may want to record based on distance rather than
time, so that there are not several breadcrumbs recorded for the same spot.

Press MENU twice to return to the Main Menu.
Highlight Tracks and press ENTER (picture 1).
Highlight Setup and press ENTER (picture 2).

Highlight Record Method and press ENTER (picture 3).
Highlight your selection and press ENTER.

VVVVY

If you chose Distance or Time, you will be able to change the interval between
recordings.
» Highlight the Interval box and press ENTER.
» A number pad screen will appear and you can specify the time or distance
interval (picture 4).

Main Henw T Track Log Setup
T Track L on ®@orf v Wrap When Ful |—wrap When Full
g__tfj @ %’ |rac = 13 . | Record Methiod Fecurd Method
Tracks| Hihusay futo |=' |Distance =l
\ Setup m |I Distance Initerval
% & @ Save || TrocBock | [ |fime =l |0.08"
Froginity  Calendar Saved Tracks F fiuto carent
IB N
B B B
Caleulator teh Sun % Maon L_Mmm__]
& @
Hunt & Fish Games
3:14:31%  11-DEC-Db i
Picture 1 Picture 2 Picture 3 Picture 4

By checking the box labeled Wrap When Full, the GPS unit will record over old
tracks when the memory assigned to tracks becomes full. If you do not want old
tracks erased, un-check this box by pressing ENTER.
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Tone Setup
There are a variety of options for changing the tones produced by the GPS unit.

Press MENU twice to get to the Main Menu.

Highlight Setup and press ENTER.

Highlight Tones and press ENTER (picture 5).

Select which tone volume you would like to change and press ENTER
(picture 6). The higher the tone number, the louder the beep.

If you would like to mute all tones, highlight Mute and press ENTER to check
or un-check the box (picture 7).

Y VVVYVY
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On/Off Road

If you will be traveling through the woods, on trails, or on roads that are not mapped
in your GPS unit, you will want it set to off road so that instructions are not given
using roads.

Press MENU twice to get to the main menu.

Highlight Setup and press ENTER (picture 8).

Highlight Routing and press ENTER (picture 9).

Highlight the box under Guidance Method and press ENTER (picture 10).
You will be given the choices Follow Road, Off Road, and Prompted.

VVVY

» Highlight Off Road and press ENTER (picture 11).
ain Henu  [iSetvp Menw ______ WRouting Setup Routing Setup
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Faster Time = ©
% ﬁ @ 5@'6% %j E@ Mext Turn Pop-up I Efuglthuéu%uud P
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Compass Heading

Most GPS units do not have an electronic compass, so the compass directions only
work when you are moving. (Garmin units with an “S” in the name, such as the
GPSmap 76CSx, do have an electronic compass.) You can change the compass
settings based on true north, magnetic north, or a grid set to the degree variation
you specify.

Press MENU twice to go to the Main Menu.

Highlight Setup and press ENTER.

Highlight Heading and press ENTER (picture 12).

Highlight the North Reference box and press ENTER. Select your preference
and press ENTER (picture 13).

If you would like to specify the degree of magnetic variation, highlight User
and press ENTER. Then, highlight the Magnetic Variation box and press
ENTER (picture 14). A number pad screen will pop up. Enter the desired
value, highlight and press ENTER (picture 15).

Y VVVYVY
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Activity 3: Waypoints, Routes, and Tracks

PROJECT A: Waypoints

Waypoints are pinpointed locations that are stored in a GPS unit. They are used to
mark places or in creating routes. You can create waypoints on your GPS unit or on
a computer and transfer them.

Deleting Waypoints
Before starting this activity, you may want to clear previous waypoints that have
been saved on your GPS unit.
> Press FIND. Select Waypoints and press ENTER (picture 1).
> If there are waypoints listed and you want to delete them all, press MENU and
select Delete... (picture 2).
» On the screen that appears, select All Symbols and press ENTER (picture
3).
» A box will now come up asking if you really want to delete all waypoints.
Select Yes and press ENTER (picture 4).

= B
2= Hie
2 _~ Used Symbols
Waypoints | Geocache  Cities

Menu ‘ &ll Symbols
Find by Mame V#Flag (Green) Do vou really
bt Reoectfnd  AlEOL Select Symbol want to delete
Ehilr{ge Reference %
e - elete... Yes
= % ILE[EITH fior Main Mernu

Marine Geographic

Picture 1 Picture 2 Picture 3 Picture 4

If you only want to delete one waypoint, press FIND. Select Waypoints and

press ENTER (picture 1).

Highlight the waypoint you want to delete and press ENTER (picture 5).

Highlight Delete and press ENTER (picture 6).

A box will now come up asking if you really want to delete the waypoint.

Select Yes and press ENTER (picture 7).
Wovpoints |

e g Porer 1% 003
F 003 [ote

06-NOY-06
WRood + Rood 10:54:27AM
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| N 000" || Delete | Mop | GoTo
Picture 5 Picture 6 Picture 7
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Creating New Waypoints

>

Go to the Map screen. Zoom in all the way by pressing the IN button several
times. Walk around. In the upper left corner of the screen, a compass arrow
will point north (picture 8).

Stop somewhere and create a waypoint by pressing and holding ENTER until
the screen changes to show the “Mark Waypoint” screen (picture 9). This
screen allows you to change the name of the waypoint and shows information
about it such as when it was created and the location.

Change the name of this waypoint by highlighting the name box at the top of
the screen and pressing ENTER. Using the rocker and enter button, name
this waypoint End. When you are finished, highlight OK on the letter/number
screen and press ENTER (picture 10).

You can change the symbol for any waypoint by first highlighting the flag at
the top of the screen (picture 11). Press ENTER and choose the red flag
symbol from the Markers screen (picture 12).

Once you have chosen the symbol, highlight OK at the bottom of the screen
and press ENTER. The new symbol will appear on the map where you
created the waypoint.

Walk about 30 yards away and create another waypoint named Start. Give
this waypoint a green flag symbol. Stay at this second waypoint and begin
Project B.
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Picture 8

OK
Picture 9

Picture 10

Picture 11

Picture 12

Averaging a Waypoint
To obtain a more accurate location for your waypoint, you can have the GPS
receiver take several measurements at the same location. It will then average these
measurements to provide a better estimate for the coordinates for your specific

location.

> Create a waypoint for your current location by holding ENTER.
» Highlight Avg (picture 13) and press ENTER.
> A new screen will appear showing the waypoint information. At the

bottom of this screen, you will see the Measurement Count number
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increasing about every second (picture 14). The Estimated Accuracy
number should decrease as more measurements are taken.

» When you are satisfied with the estimated accuracy, highlight Save
and press ENTER. This will save the averaged waypoint just like any

other waypoint.

» NOTE: Remain still as the GPS unit is taking measurements. You will
have better accuracy if you are away from large objects like buildings
or large trees, and if there is little or no overhead cover.

Hark Woseoin
’— Location
e T
11-DEC-06 1:41:30PH | |eoiaten pocuracy
|25.4%
Lacation Elervation
‘ N 39°30.603 471
WO77°44.002° Measurement Count
Elevation |Depth |92
5078 | e £
From Map Paointer Save
W 37
Ava | Map | OK |
Picture 13 Picture 14

Application — You can use the waypoint function to mark and name roads, property
boundaries, stream crossings, buffer areas, logging deck location, access points,
tree locations (specimen trees), and high quality timber. Use the Average Waypoint
function when you need a more accurate location and can remain at a marking

location for a few seconds.
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PROJECT B: Routes

Use the Routes feature to obtain directions between waypoints you created.

» Press MENU twice to return to the main menu page. Use the rocker button to
highlight Routes and press ENTER. Highlight NEW on the bottom of the
screen and press ENTER (picture 15). Press ENTER to “Select Next Point”

(picture 16).

On the next screen, highlight the Waypoints icon and press ENTER (picture

17). Using the rocker, highlight the waypoint marking your starting position
(Start waypoint) and press ENTER (picture 18). On the Waypoint page that
popped up, highlight Use and press ENTER (picture 19).

5aved Routes | - A P Near gﬂlr‘?gwpﬂ:nscation F’stﬂrt—
<Select Next Point> oaItts | e WEnd hote
EE I eocache 1Tes 25_0ET_DE
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e W077°43599°
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Leg Dist Leg Tme Marine Geographic | _____ : _.____:
m E T i:l“tll'n Current Location =
[Ra— R (R pu— A _— e——— i
New Active Navigate [ Map...| T (Delete | Map | Use
Picture 15 Picture 16 Picture 17 Picture 18 Picture 19
Now your starting waypoint should be listed on the Route screen.
» Again, highlight Select Next Point and gyt - Start .
press ENTER (picture 20). Highlight the |wStart _ WEnd
Waypoints icon and press ENTER. <Select Next Point> || pwstart
» Now highlight the End waypoint, and
press ENTER (picture 21). Highlight
Use in the lower right hand corner of
the screen and press ENTER. Leg Dist Leg Time
—-——r!l] I — From Current Location
| Novigate | Hop | 0.00%
Picture 20 Picture 21

Now your two waypoints should be listed in the Routes page.
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» Highlight Navigate and press ENTER
(picture 22). The map screen will
appear, showing your current location
marked by a black arrow (picture 23).
The top of the screen will instruct you
which direction to travel. Refer to the
North cardinal arrow to help orient
yourself.

|Start - End
WStart _Eortlheust to 001

<Select Next Point>

Leg Dist Leq Time

0 B
t e s s
Picture 22 Picture 23

> Follow the on-screen instructions, moving toward your destination. When you
get within about 30 feet of the End waypoint, the unit will beep and read

“Arriving at End.”

When you are finished navigating, be sure to turn off navigation. If navigation is left
on, you may have trouble using other functions of the GPS unit. Turning navigation

off can be done several ways.

» From the compass screen, press MENU. Select Stop Navigation and press

ENTER (picture 24).

» From the map screen, press MENU. Select Stop Navigation and press

ENTER (picture 25).

» From the routes screen, highlight Stop and press ENTER (picture 26).

Restore Defaults

ERdofsse |
001 - 002
w001
Y@002
<Select Next Point>»

(L[:[TH for Main Manu : -
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t e e s e
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Picture 24 Picture 25 Picture 26

Application — You can enter waypoints in a GPS unit and give it to coworkers,
buyers, etc. to find their way to an access point or a corner of a timber sale. The
waypoints for property corners or timber sale boundaries can be entered into a route

SO people can navigate around the perimeter.
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Project C: Finding Distance of a Perimeter and its Area Using the Tracks

Option

Use this function if you are walking/driving along the boundaries of location and want

to find its area.

» Go to the Main Menu page by pressing MENU twice.
Highlight the Tracks icon and press ENTER.

» Make sure Track Log is on by highlighting On and
pressing ENTER (picture 27).

» To clear any past tracks, highlight Clear and press
ENTER. On the popup screen asking if you really
want to clear the track, highlight Yes and press
ENTER.

Track Log ®0on O Off
[ 17 |

| Setup || Clear
[_Sove || TrocBock |

Saved Tracks

20 Unused

Picture 27

» Now walk around the perimeter of the building. When you come back to your
starting place, highlight Save and press ENTER. On the popup screen asking
if you want to save the entire track, highlight Yes and press ENTER.

Now the Saved Track screen will come up. It shows information about the track

like the distance and area inside the track.

» Highlight the Name and press ENTER to bring up the
alphabet screen. Rename your track “Building.”
Highlight OK and press ENTER (picture 28).

What is the distance you traveled around the
building?

What is the area of the space you walked around?

Marne

Building
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delfah Space $%7
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. Delete | Map |
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Picture 28
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There is another way to calculate the area of a property:

» While on the Tracks page, press MENU. Highlight Area Calculation and

press ENTER (picture 29). A map screen will appear with START highlighted
at the bottom of the screen (picture 30). Press ENTER to begin tracking your

movement.
» Walk around, making a large circle or rectangle (about 100 or more paces),

and when you get back to your starting point, highlight STOP on the tracking

page and press ENTER.

You should be able to see the shape you made as outlined by the tracks (dots on
the map) (picture 31).

Map Painter

M 29°204617 MNE
W O77e43987 1164
i
Henu
Area Calculotion gy
Delete All Saved ool
{LLTH for Main Menu T w
= R/
Picture 29 Picture 30 Picture 31
At the bottom of your screen, you will see the area of the EpOLEge |
space you outlined. You can change the units by highlighting % the
units and pressing ENTER (picture 32). The options are /_\

square feet, (ft?), square yards (yd?®), square meter (m?), acre
(ac), hectare (ha), square kilometer (km?), square mile (mi?),
and square nautical mile (nm?).

What is the area of the space you walked in square sverzoon /¢
yards?
R 01142 ac =
Picture 32

Application — Quickly find the area of a timber sale by walking or driving along the
boundary while using the area calculation function.
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Activity 4. Entering Coordinates and
Finding Locations

See “Timber Sale Coordinates” handout for the coordinates used in this exercise.
You will enter the coordinates in your GPS receiver, and then find this place outside.

To enter latitude/longitude coordinates, you must first create a waypoint. This can be
done anywhere — you don’t need a GPS signal.

» Create a waypoint by holding down ENTER. Give the location a name by
highlighting the upper box next to the blue flag and pressing ENTER (picture
1). An on-screen keypad will pop up. Use the rocker to enter a name for your
first point (highlight a letter and press ENTER after each letter/number
selection). You may want to name the waypoints Corner 1, Corner 2, etc.
When you are finished entering the name, highlight OK and press ENTER
(picture 2).

™ 007

Mote
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Picture 1 Picture 2
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» While still on the Waypoint screen, use the rocker to highlight Location and
press ENTER (picture 3). Using the on-screen number pad, enter the Latitude
and Longitude coordinates you were given for the first point (picture 4).
Highlight OK and press ENTER.
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Picture 3 Picture 4

> Repeat these steps, creating a waypoint for each corner of the timber sale

and for the road entry point — name this waypoint Road 1.

Now make a route that will lead you around the boundaries of the timber sale.

5).

Press MENU twice to go to the Main Menu screen.
Highlight Routes and press ENTER.
You want to create a new route, so highlight New and press ENTER (picture

You will now begin to select points along the route to help you navigate.

Highlight Select Next Point and press ENTER (picture 6).

press ENTER

(picture 7).

Since you have entered the points as waypoints, highlight Waypoint and

Highlight the waypoint marking the first corner and press ENTER. The

Waypoint screen will come up. Highlight Use and press ENTER (picture 8).
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» Now you'll need to choose the next waypoint. Highlight Select Next Point
and press ENTER. Select the next corner waypoint. Continue selecting the
remaining Waypoints as before to complete your route.

> Your last waypoint should be the same as the first timber sale waypoint, so
you’'ll be led back to your starting place to complete the boundary.

Now you will travel to the first corner of your route. You will need to obtain a GPS
signal if you have not already.

» Press FIND. Highlight Waypoints and press ENTER (picture 9). Highlight the
waypoint that is the first location in your Route. Press ENTER. On the
Waypoint screen that comes up, highlight Go To and press ENTER (picture
10). The map screen will come up (picture 11). Follow the directions leading
you to the proposed timber sale.

» Press PAGE to go to the Compass screen (picture 12). The compass arrow
will direct you in which way you should travel. If you are traveling in the
correct direction, the “Dist to Next” number will decrease as you get nearer
your destination. When you get close to your selected waypoint, your GPS

unit will beep and the message “Arriving at " will appear (picture 8).
Woyoont————— fhop
@J @ W | Corner 1 South to Corner 1 ™A pen | 440
Waypoints | h plote Ooh 1 18t
HOIPOIRLs | Geoooche - Gites 15-AUG-06 A ETA At Dest | Time To Next
3 @ e 11:0%|00i47:
i Recent find Al POI i-DCEItiU:I 319°30.602
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Marine  Geographic | b | I

| " .
TR Rl Arriving at Corner 1
Picture 9 Picture 10 Picture 11 Picture 12

You can follow the directions on the map or compass screens. Press PAGE to
switch between views. Use whichever one you are more comfortable with.

» When you reach the first waypoint and are ready to start your route, set up
Tracks to mark your movement.
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Tracks will allow you to find the distance of the perimeter and the area of the

potential timber sale.
Track Log .,6 on O Off
> Press MENU twice to go to the | 12 |
Main Menu. Highlight Tracks and  “Setn./ Clear. |

a enu. Highlight Tracks and \..Sove .| TracBack.| W8 Do vou really want

press ENTER. Make sure the
Track Log is On (picture 13) and
Clear the track log by selecting
Clear and answering Yes on the
popup screen (picture 14).

to clear the
track log?

Saved Tracks

L.No| Yes |

20 Unused

Picture 13 Picture 14
Now begin navigating your way along your route.
. Route WMo |
> Press MENU twice to go to the 001 - ool
main menu screen. Highlight w001 North to Eorner 1
Routes and press ENTER. Select <Select Next Point> |y | N

the route you created and press

s

ENTER. Highlight Navigate and
press ENTER (picture 15). The

map screen will come up and oa b
directions will appear at the top of 0
your screen (picture 16).

Leg Time
H t
I

s e s

Picture 15 Picture 16

You can view your progress on different screens. Press PAGE to go to the Map

screen. Follow the purple line to your next waypoint. Press PAGE again to get to the
Compass page. The red arrow will tell you which direction to travel. As you approach
a waypoint, the unit will beep. Once you reach a waypoint, you will automatically be

directed to the next waypoint.

MName

When you get back to your starting point, go
the Main Menu, then to the Tracks page and

Distance

select Save and select Yes on the popup Lrl?'
screen (picture 17). The Saved Track ‘thﬁéﬂgnlfiggttﬁgiﬂ?“e L1 o []
screen will come up providing information of Mo, Yes | || EEMDkRed

the track you just traveled along your route IS O L

(picture 18).

. Delete || Mop
| TracBack. | 0K

Picture 18

What is the distance you traveled?

| Picture 17

What is the area of the timber sale in acres?

to
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Go to the road entry point. Create a new waypoint here and name it Road 1.

> Enter the woods at this waypoint and find the flagged cherry tree. Create a
new waypoint there and name it Cherry.

Application — You can provide coordinates for access points, key property corners,
and other features on a timber sale bid so potential buyers or work crews can find
and navigate the sale area more easily on their own. Mark points for a future logging
road, harvest location, tree planting area, or spray location and give the GPS unit to
the work crew to carry out needed tasks.

39



Activity 5: Creating Waypoints Using the
Map Feature

A) Create waypoints without going to the location or knowing the coordinates.

» Go to the Map screen. Zoom in or out so that you can easily see the local
roads.

» Using the rocker, move the arrow to the location described by the instructor.
Press ENTER. If there is no information known for that spot, a message will
come up asking “Do you want to create a user waypoint here?” (picture 1)
Highlight Yes and press ENTER. You have now created a new waypoint
(picture 2).

> If there is information about that spot saved in your GPS unit, a nametag will
appear when your arrow is over it (picture 3). If you press ENTER to create a
waypoint, it will automatically be named using the saved information (in this
example, the point has been automatically named “Road”). You must select
Save (picture 4) to keep it saved as a waypoint.

> If you select Go To (picture 5), you will be given directions on the map screen
to get there from your current location. If you choose Map (picture 6), the map
screen will appear, showing the location of the new waypoint.
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Picture 4 Picture 5 Picture 6

Application: - Use this function when you want to create a waypoint for a place you
can find on a map but don’t have its exact coordinates.
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B) Starting from a know point, follow an azimuth and distance to a new location
and create a new waypoint.

» To create waypoints on the GPS unit using azimuth and distance, you will
need to have a starting waypoint saved in the unit or be at a known point.

To create a waypoint a certain distance and
bearing from a saved or newly created waypoint, |§e|'3'32 |§e|””2

first ensure that that the bearing you know is the
same type as that used by the GPS unit, either

ocation ocation mi

magnetic or true. The type of heading selected "N 3950789° || N 3950789° it

H H ; H W077.73016° W077.73016° |vd
will be indicated on the GPS unit by a small letter gt ety Hevtion bepih " [km
under the degree sign (“m” or “t”). You can I | E——

change this setting in the “Heading” submenu of =~ | 000 000 mi | _000: 000 _mi
the “Setup” menu. Delete | _Mop | Go To| Delete | Mop | GoTo

Now press FIND and select a starting waypoint. Once on the details screen for your
selected waypoint, press MENU once. Select Project Waypoint and press ENTER.
At the bottom of the screen, a box will be labeled “From ...” naming the first waypoint
you selected.

By highlighting and pressing ENTER, you can change the bearing and distance. To
change the distance units, highlight the current unit (miles (mi) is the default) and
press ENTER. Once you enter the azimuth and distance, the latitude and longitude
will automatically change to the correct coordinates for that location. Rename the
waypoint and select Map. The new waypoint will be automatically saved. You can
see the new waypoint on the map screen.

When you are ready to create the next projected waypoint, press FIND, select the
waypoint you just created, and proceed with the same process. This method allows
you to make waypoints. If you want to make a route out of these waypoints, you can
do that by creating a route and adding each point in order.

Application — Going to a new location using the GPS map can be used to find the
shortest route to a road, stream, building, or other location. If there is a medical
emergency you can alert responders to the best access point and provide a latitude -
longitude location.

Following a distance and azimuth to a new waypoint is very useful for finding the

boundaries of a property for which you have a survey. Most survey measurements
are bearings so you will have to convert from bearing to azimuth (0-360 degrees).
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USAPhotoMaps — Short Tutorial

“— When you open the USAMaps program, a
black and white aerial photo of the reflecting
pool in Washington DC comes up.

The Menu bar at the top of the screen has the
following options: File, Zoom, GoTo, Zoom,
Scroll, Text, Route, Waypoints, GPS, and
Help.

R . 2 If you are viewing an area for the first time,
there may be gray boxes instead of photos or topo maps. To download photo or
map images, press F. Once downloaded, they are saved on your computer.

To view topographic maps, press T, or click View on the menu bar. Select Map Type
> Topographical Maps.

To view black and white aerial photographs, press P.

To connect a GPS unit, click GPS. On the

dropdown menu, choose Baud. Select 9600. .

Then, on the GPS dropdown menu, choose Ez::;m . g

Protocol. Select Garmin USB. You should i 2

now be able to transfer to and from the GPS BT WEA Gnvers) b

unit. If you have not already done so, connect Tracks ~ *|  GARMIN (Garmin) the

GPS unit to the computer via the USB cable ReptlE) L, ] SOt and
. o Waypoints

turn the unit on. Once your unit is correctly

connected, you should see a check mark next
your unit in the Protocol list.

Paosition

to

To transfer data, go to the GPS dropdown menu. Choose Route > Receive. A
“Transfer Complete” message box will appear on your GPS unit. Transfer your
waypoints and tracks the same way.

To see your waypoints, click on Waypoints in the menu bar. Click on “Show
current...” Select a waypoint from the window that pops up and click “GoTo.”
Your waypoints should show up as green dots.

To print from USAPhotoMaps, select File > Print. A message will appear
reminding you to set your printer preferences to Landscape Orientation (you will not
be able to print without changing to landscape). Everything showing on the map
(routes, waypoints, etc.) should show up in the printout.

Create a new waypoint by clicking anywhere on the map where you want the

waypoint located. A window will come up which allows you to write a description or
note (Comment) about the waypoint and give it a name.
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Create a route by clicking Route > Create. An information window will appear; click
OK. On the map, click where you want to start your route and a line will follow your
cursor. Click where you want the next point to be, and the line will remain between
those points. Continue in the same manner to create a complete route. To end the
route, double click on what will be the last point of your route. A window will appear
asking if you want to save your route. Select Yes. A window will come up allowing
you to name and save your route as a text (.txt) file. Once saved, you can send the

route to your GPS unit.

To send a route to your GPS unit, in the menu bar, click on GPS > Route > Send.
Select the route you created and click Open (see picture below). The route will now
be on your GPS unit for you to navigate or map.

Look in: [ (3 USAPhotoMaps

Y

&‘\) \} N i\f y

[)BigPhotoMapsData

- - meE I L-\ ) \.' A
: L/\ \>ﬂ

9 Chstates
My Recent [)UsAPhotoMapsData
Documerts /=) 051 _po 1. tut
@ 2] documents. bt
- 1] GPSHelp. bt
Desldop 1% routet. tet
[Z] Start - End L.t
’J [Z] Start - End. txt
- 2] test.xt
¥ Documents |-
[Z] TigerCounties. txt
= [Z] USAPhotoMaps. tet
fy Computer
My Network  File name: oLte] bd)
Places
Files of type: B
7 har
¥ \ 12
- - \
kA 4
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Field Experience with GPS:
Verifying Coordinate Data Using

USAPhotoMaps Software

Prepared by: The Virginia Geospatial Extension Program

Background: USAPhotoMaps requires that the user understand and know how to operate
GPS unit, and organize and collect field data associated with each GPS unit. This software
enables users to download GPS WayPoints (or tracks) from their GPS receivers onto their
computer, and to superimpose the collected data on top of aerial photographs.
USAPhotoMaps prompts the user for a single WayPoint (for reference purposes). The
software then “goes out” onto the Internet (i.e. Terraserver) finds the appropriate digital
image associated with the user defined Waypoint, and downloads this digital photograph
onto the user’s computer. The user can then superimpose collected WayPoints onto the
image, or digitize new WayPoints on the image, and download them onto the GPS. The
user should be aware of the limitations of USAPhotoMaps. This software only accesses
aerial photography from Terraserver, which is primiarily an archive of USGS imagery.
These aerial photographs are a bit dated (the majority of the photographs for Virginia date
back to the mid 1990’s). None of Virginia’s high resolution BaseMapping Imagery
(VBMP) is accessible through this software. 2. Collect GPS WayPoints, Tracks, etc.
Head out into the field and have some fun. Refer to The Garmin Etrex Legend: An
Introductory Handbook for Extension Agents or the Garmin Owner’s Manual... 3.

Download the GPS Data onto a Digital Aerial Photographic Map This involves 2 steps:

Step 1: “Initializing, downloading, and opening” the Digital Photographs; Step 2:
Downloading your GPS points on top of a digital aerial photograph (this is what the
software is all about!) This manual will walk you through the two steps listed above...
Getting Started... Before you can actually get started using USAPhotoMaps, you need
to do a few things... 1. Setup and Install USAPhotoMaps software a. Install
USAPhotoMaps on your computer (http://www.jdmcox.com/) b. Reboot your computer
(not always necessary, but it has made a difference before!).

The Virginia Geospatial Extension Program
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First, start with Step 1:

A. Logon to your computer
B. Start the US APhotoMaps program. You should see a window like this appear on your computer
screen: :

C. This dialogue box below is prompting you for some basic information so that it can find the
appropriate aerial photographs. ..

1. Enter a name for your map

Ln Introduction to USAPhotoMaps
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USaPhotoMaps downloads USGS asrial photos

P Jlecsservaruecony 2. Now you need to enter the initial Latitude and
and creates a scrollable. zoomable, GPS-enabled map

Longitude coordinates from your GPS (a waypoint
coordinate from your GPS...)
¥ Latitude is associated with either north or south,
Longitude is associated with either east or west.

Then anter the initial latitude & longitude for your
{decimals, minutes, and seconds are

Lat Deg |37 Mini[ 16 Sec| 713

Lon Deg [-B0 Mir:[ 2 Sei| |7 . .
% "Ims ) = v Enter these values in the dialogue box. NOTE: In

- ng: [ arthing: : . -

the United States, Longitude Degree Values should

R i e e (i i have a negative sign in front of them as shown in
1,00 thiat Web page. enter a city name in Search ) o

2.0n the next page. undsr e Available Imaga cohin. the example (your values will differ from the
B_déft::mﬁipriﬁr:jgﬁ it values in the example but your longitudinal degree

to seroll and zo0m 10 find your area of nferest value must be negative) if you are in the U.S.

4, Click, on Info [above the photo) to see the page with
latitudedongriude, UTH information; and photo date.

Cancel | ok | 3. Press the <OK> button on the bottom of the New Map
Dialogue Box. Your coordinates have now been stored.
The software is now ready to go searching for an aerial photography for you to display.

4. Select the <file> menu, select <Download Map Data> and <Fill Screen> (see figure below)

testmap N37.476171° W B80.533287° Zoom: 2 metel
Fle View Zoom Scol Text Routes Waypoints GPS Help
Downioad Map Data Fl Screen F
Qpen Map Fe.., Enter Lat/Lon
New Map Fle...
Copy 0 'Screen.jpg’
Boundaries for Biglpeg...
Brefarences *
RuUn Streets & Trips
Import S & T Pushpins...
Prnt...

Exit
—e

5. Your map should draw in the window. This could take some time if you have a slow internet
connection. ..

The Virginia Geospatial Extension Program
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NMNote: your image shauld look different from the image balow The image Below is from
Pandapas Pond, Virginia. Your image shouwld be from the areq where you were conducting
your fleld work!1}

Zoom into your map if you can BearddopssRond N 37.286640°
by going to the <Zoom> menu, Fle View | Zoom Scrol Text Routes W
and select <zoom in= out Pgup -

1 Meter/pixel
Zoomed to 2 Meters/pixel
Zoomed to 4 Meters/pixel
Zoomed to 8 Meters/pixel
8 Meters/pixel
Zoomed to 16 Meters/pixel
‘Zoomed to 32 Meters/pixel
Zoomed to 64 Meters/pixel

An Introduction fo USAPhotoMaps
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Now you are ready for Step #2:
Downloading yvour GPS points on top of the Digital Photographs.

Nuate: These wstrictions are for Garmin GFS receivers. Ifymi are working with a different brand or model, your
instructions, you showuld refer to the “afficial” mstructions for USAPhataldaps located in the Program Files/

DS APhotaldaps/gpshelp.tot doctiment wiich is downfoaded to y aur local comprier after you download the
USAPhotoMaps saftware.

The BAUD rate in USAPhotalMaps has to match the BAUD rate of your GFS receiver
1. Make sure that the GPS unit is configured to communicate properly with the USAPhotoMaps
software program.
a. Attach the cable to your GPS receiver and to the serial port of your computer (it is
probably the only port where the cable will fit properly).
b. Turn on your Garmin GPS Receiver

N 37.284819° W 80.475460° Zoom: 1 meter [pixel Elev
2. In USAPhotoMaps Scrol Text Routes Waypoints | GPS ' Help
software, make sure o Help... [
that the No GPs
communications port Baud * v Comm 1
i set to “17 Protocol ¥ Comm 2
Tracks 4 Comm 3
Routes »  Comm 4
Waypoints L4 Comm 5
Display 'Position.csv'
Show Location ]
N 37.228709° W 80.428909° Zoom: 1 meter [pixel Elev:
Scrol Text Route Waypoints m Help
Help...
Comm Port 4
4500
3. Make sure that the Baud Protocol i
rate is set to 9600. e A s
Route L4 57600
Waypoints » 115200
Display 'Position.csv'
Show Location
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4. Under <Protocol=,

make sure that

=Garmin= is selected|

5. Nowyou are ready
to receive your
Waypoints! If
you get an etror
message, then let
the computer sit
idle for a couple
of minutes, and
try receiving the
waypoints
again. ..

N 37.228501°

W 80.421392°
Scrol Text Route Waypoints | GPS Help

Help...

Comm Port ¥
Baud 4
Tracks 4
Route L4
Waypoints L4

Display 'Position.csy'
Show Location

Zoom: 1 meter [pixel Elev:

Photo

NMEA (Any GPS)

v GARMIN (Garmin)

N 37.284831°

W 80.474129°
Scrol Text Routes Waypoints | GPS Help

Help...

Comm Port r
Baud »
Protocol r
Tracks 4
Routes »

Waypoints »

Display 'Position.csv'
Show Location

Zoom: 1 meter [pixel Elg

Send

Receive

6. You should end up with amap that
looks something like this (each dot
will represent a WayPoint)

49



N — N 37.283039° W 80.476442°
7. To identify the actual identification numbers of

. : : scrol Routes W, ts GPS Hel
each Way point while scrolling across your - Te& ks ey g

acrial photograph, go to the <Text> menu, and -
: - Display
select <DISPLAY>

This will “turn on” the identification numbers of each waypoint when you scroll over them. Use
your data logging sheets to determine if these positions are correct or not.

Tricks and additional hints:

In addition to adding aerialphotography as a “backdrop”, US APhotoMaps can also be used to bring
up topographic maps in the background of your waypoints and routes!

1. Under the <View> menu, choose <New Bburg N37.230561° W 8
Type> and <Topo= Fie | view Zoom Scrol Text Route Wj
Lat/Lon r

i
Go To Lat/Lon... Topo
Brightness e
Grid on .
ContoursOn  C

_ Bburg N 37.230649° W B0.44926
2. If the topographic map does not draw, then 20 |'me view zoom Scrol Text Route Waypoints

to the <File> menu, select <Download Map Dawnload Map Data N

Data> and <Full Screen> Open Map Fie... Enter Lat/Lon |

New Map File...
Copy to 'Screen01.Jpg’
A topographic map should appear in the Boundaries for BigJpeg...
display window, and your waypoints / routes :f;e;:“;e; &t ’
i !
should draw on top of the topographic map! Import S & T Pushpins...
o e Import Forerunner Logbook
Prin...
Extt

The Virginia Geospatial Extension Program
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EasyGPS — Short Tutorial

EasyGPS is a free, downloadable program from TopoGrafix, and can be found at
www.easygps.com. EasyGPS is a quick and easy way to transfer waypoints, routes,
and tracks between your computer and GPS unit. EasyGPS lists all of your
waypoints on the left side of the screen, and shows a plot of your GPS data on the
right. EasyGPS can be used to back up and organize your GPS data.

Setting up EasyGPS

Connecting your GPS unit

From the toolbar, click on Edit>Preferences... In the My GPS Receivers tab, click
Add GPS... if your receiver is not listed. Click Settings and select the connection
type you are using (USB or COM for a serial port connection).

Click on the Units of Measure tab and check to ensure that the units are set to your
preference. Click the My Coordinates Format tab and choose the format you use for
your GPS unit (usually, WGS 84).

Transferring Data

To receive data from your GPS unit, connect your unit, turn é&:ﬂ ﬂﬁ it
on, and click on the Receive icon. A Receive from GPS Bame  Roecie
window will appear. Check the box(es) for the data you would like to receive
(Waypoints, Routes, Tracks). Also, ensure that your GPS unit is selected from the
dropdown menu. Click OK, and once the data has been sent, a Transfer Complete
message should appear on your GPS unit. Sending data from Easy GPS to your
GPS unit works in the same manner.

To send select waypoints to your GPS unit, hold down the Control key on your
keyboard and click on each of the waypoints you wish to send, then right-click.
Select Send Waypoints to GPS, and those waypoints will be sent. To select several
waypoints that are adjacent to each other on the list, hold down the Shift key and
click the first and last waypoints you'd like to include; those two and all points
between will be highlighted.

Waypoints show up in the left side of the screen. The Label (hame), Type, and
Symbol for each waypoint is displayed. Each of these can be changed by editing the
waypoint(s).

Waypoints and Routes

To edit a waypoint, right-click on the waypoint listing and select Edit Waypoint from
the menu that appears. Or, while the waypoint of interest is highlighted in the list, in
the toolbar, select Edit>Edit and the Edit Waypoint window will appear.

To create a waypoint: In the toolbar on the top of the screen, select Tools>New
Waypoint, or, click on the Add icon. An Edit Waypoint window will open, allowing you
to enter the appropriate information.
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To delete a waypoint, right-click on the waypoint in the waypoint list or on the map
(the select arrow cursor must be selected).

To create a route, select the Route tool. Your cursor will become a X\ Route
small diamond, and when you hover over a waypoint, it becomes a

larger circle with a + above it. Click on the waypoints in the order you want them in
your route. When you are finished, right-click to stop the route.

To delete a route, while the route or select tool is activated, right-click on the route
and select Delete Route. Click Yes on the Confirm Delete window that appears.

Zooming
To zoom in, select the Zoom icon. Your cursor will become ®_ Zoom a
magnifying glass with a + in the center. Click in the center of the

space where you want to zoom. The zoom level shows up at the lower left hand
corner of the map side of the screen.
To zoom out, hold down the Alt key while using the zoom cursor.

Saving Data
You must save your information in EasyGPS before closing, or it will be lost. Click on

the Save icon. If this is the first time you are saving this information, a Save As
window will appear. Choose the folder in which you want to save your data, and type
in the file name. Be descriptive, such as Smith Property March 12 2007. The file is
saved as a GPS Exchange File (.gpx). This file format is not used with most other
programs, so if you need to transfer data to another program such as ArcView, you
are better off using a program like GPS Ultility that can save as other file formats.
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GPS Utility

A User Guide for Educators

Prepared by: The Virginia Geospatial E

sion Program

Overview

GPS Utility is an easy-to-use software application
that allows you to manage, manipulate and map
your GPS information. This is a “point and click™
software package.

While there are a number of things that GPS
Utility software can do, some of the functions
most applicable to extension agents include the
following:

+ Extension agents can use this software package
to transfer GPS data between a GPS receiver
and a PC.

+ GPS Utility can convert GPS data to one of several
different text formats (i.e. compatible with
spreadsheets, ESRI shapefiles, and other GIS
compatible formats, etc.).

+ The program converts GPS data (i.e.
waypoints, routes, etc.) between different map
datums and many coordinate formats (Lat/
Long, UTM/UPS, country grids etc.).

+ Information can be filtered in various ways and
waypoints sorted according to specified
criteria. Route and track statistics are available
and can be transferred into other programs for
analysis (i.e. spreadsheet programs).

GPS Utility also has (some very basic) mapping
capabilities. This will at least provide you with some
confidence that the data that you have collected with
your GPS “looks correct” before you begin
downloading your data.

The Virginia G

GPS Utility works with a variety of GPS receivers.
This guide is written to support the Garmin e Trex
series. Most Garmin GPS receivers will follow the
same protocols. If you are using a different GPS
receiver, then refer to the GPS Utility documentation,
orcontact the Virginia Geospatial Extension Program.

Before Using GPS Utility

The instructions in this handbook assume the
following:

1. You have already installed GPS Utility software
on your computer (if not. refer to GPS Utility
Installation Instructions. These instructions
have been prepared by the Virginia Geospatial
Extension Program, with educators in mind.
These step-by-step instructions are available
online:

http://www.cnr.vt.edu/gep/tools. html

2. You have already collected GPS Data (i.e.
waypoints, routes, tracks, etc.), and have
stored the GPS data on your GPS receiver (if
not, refer to The Garmin Etrex Legend: An
Introductory Handboolk for Extension for
additional information and instructions. The
Garmin handbook has been prepared by the
Virginia Geospatial Extension Program. This
customized Garmin handbook is also available
online:

http://www.cnr.vt.edu/gep/tools.html

Gcospalial
xtension

Virginia Cooperative Extension
T O T Y PR
rogram @

spatial Extensior

53



Let’s Get Started Downloading Waypoints

1. Start GPS Ultility by selecting it from the
Program list on your computer (Figure 1)

@ GPs Uty

I3 Microsoft Office Toals * ) oPsutep 1
AN PP [£] Acrobat Detier 5.0 B8] GPSU Ma
@) Intervideo WinbvD. * [Z] Readme

Internet ] Modem Heiper
Internet Expl 7] Real
I[) Seagate Crystal Reports

f;;:nltmc Roxio Easy CD Creator 5
[ sonic

Micrasoft w () Satup
Q) Symantec Clent Security.

2. Make sure that the GPS Utility software is
properly configured to work with your
Garmin GPS receiver:

a. Connect your GPS receiver to the computer
using the data cable provided with your
GPS receiver. Make sure that your GPS
receiver is turned on.

b. Select <GPS> and <Setup> from the GPS
Utility software menu interface (Figure 2)
| Gps utility (4.15.0)
Fle GPS Optons Window Help
Download Al ... Ctri+D

Upload Al ... Ctri+U
Upload Highlighted Al ... Shift+=Ctri+U

Interface Monitor F7
Track real time CP F11
Pasition Console F9

Connect

GPS Utility:

¢. The Interface Setup dialogue box will appear.
Make (Figure 3). Select the <Garmin (serial )~
option. The baud rate should be set to 9600.
Click <OK>

2 helup

Choose Interface Options
GFS malesirtes ace mode TypesF asmdy Model
Enamples GPS 1204GPS Il sl
B iade IW ﬁi & B ugbing
I Ao sawe diaendomieg | Corfembanie
e | |

NMES Serd opors

Eatre [F  Decmdplaces [T
Toem (wSecs) [100
OnConrect |
Tracking i |

X e |

7 Hew |

d. Select the <GPS> menu again, and select
<Connect>,

] GPS utility (4.15.0)

Fie | GPS Options Window Help
Download Al... Ctri+D
Wpload Al .., Chrl+U
Upload [Hghlahted Al L. Shift-oil+U

Interface Monitor F7
Track real time CP F11
Position Console 5
Setup ... Ctri+G
Tracking setup...
[ comec ]
Disconnect

About

User Guide and Handbook
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Your GPS should now be properly | FEsEe

communicating with your PC
through the GPS Utility software.
To verify that your GPS receiver is
communicating properly, look at the
status bar at the bottom of the GPS
Utility dialogue box. It should look
something like this -->.

option, and select <download all>

4, The GPS Transfer dialogue box will appear. You
can download “everything” from your GPS at
once (and “everything” would include
Waypoints, Routes, + Tracks), or you can se-
lect the specific items that youneed. Inthis ex-
ample, I am going to go ahead and download

everything.

Connect completed
e

3. In GPS Utility, select the <GPS>menu ’ P (SO S nacy S ey

Full Edition gl

‘Welcome to GPS Litilit

L

Licensed to I
Virginia Tech

Download Al ...

Upload Al...

Upload Highighted Al ... Shift+Ctri+U

Ctrl+D
Ctri+U

GPS Transfer _EI

Confirm DOWNLOAD from GPS

~
=
i
v
~

\Waypoints
Brovirniy Wevpnints
Fioutes

Tracks

Current Pasition/Time

X cCancel 7 Help
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of these waypoints are AAA, BBB, and CCC.

5. Afier downloading, you should see a database that show data that is being read from your GPS
receiver. Inthisexample, there are 3 waypoints that have been saved on the GPS receiver. The names

[l untitled.toxt - Waypoints [*]

=] x|

il sl 3l gl T 233 llal 2 Bls) Padssss =] woses
D |Courdinate |Svmb01 |T|0 |Alt{m) |Corr1mcnt
AAA  |N37.223784 W080.421817 ‘Waypoint IE | 649.5

BBB  N37.223792 W(080.421828 ‘Waypoint IE | 640.8

|CCC  |N37.223791 W080.421834 ‘Waypoint I1E | 637.5

Note: The <INFO=button on the status bar pro-
vides you with summary information aboutthe
datathat you have collected with your GPS re-
ceiver

6. If you would like to view the other data that
GPS Utility is reading from you GPS receiver,
then you should select the <VIEW=menu, and
select either <Routes= or <Trackpoints>. Refer
to page 7 fora description of Trackpoints

|| dddddd |

Datum = GS 84

3 ‘Waypoints
0] Hidden
3 Normal
] Highlighted
] Routes
£ Tracks
186  Trackpoints
0 Hidden
186  Normal
a Highlighted

0 Annotations

Valid Current/Reference Point

[l Gps utiity (4.15.0)

Fle GPS Record | View Tools Options Window

Datum ...
Coordinate Format L4
Waypoints Ctri+W
Routes Cirl+R

» Trackpoints Ctr+T
Track Summary  Ctrl+Y
Paosition/Time Ctiit.
Annotation Ctri+A
Map F6
Reports... Ctri+1
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Review of terms:

a. Waypoints: These are “virtual points™ or marks that you have saved in individually. Waypoints
can be assigned customized names (the GPS receiver assigns them numerical names [001, 002]
by default).

b. Trackpoints: Tracks are a previous path of travel. Basically, you turn on your GPS receiver, and
it will start to “map your movements” (similar to dropping virtual bread crumbs). Trackpoints are
individual points that are used to create a track (if you connect these points. with a line, you would have
atrack)

¢. Routes: Aroute is a “path to a destination with intermediate stops along the way”. The “stops”
along the way are defined by Waypoints. You can define you route in the field, or wait to define a route
from existing waypoints when you return to your office.

d. Tracksummary: a log that summarizes your tracks (time and date stamps, etc.)

Viewing GPS Data

GPS Utility provides some basic viewing capabilities that enable you to “see” if the data that you
have collected “looks correct”, Ttypically use this to verify that waypoints, tracks, etc. “look™ correct
before downloading the data onto my PC. However, the best (more failsafe) way to verify that vour
data “looks” correct is to use a (free) software program called US APhotoMaps (http://www.jdmcox.com)
You can not add additional layers of information as a “backgroud” to GPS Utility. However, you can
change the colors and symbols associated with waypoints, tracks, etc.

To visually examine your data, click on the <Map button> El

A graphic image of all of your waypoints and tracks should appear. Waypoints are identified (by
default) with red crosshairs. Furthermore, their ID number/name should be located near the red

cross hairs
—+ Fielar

In addition, there are some basic map interface &l 4 a
tools that you can use to pan around, zoom in, < 53s
. s ! r Magnifier

Zoom out, etc.
ST I

e R
These mapping tools are a bit “clunky™ but
they get the job done. L

The Virginia Geospatial Extension Program
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Converting data between different coordinate systems
Another nice capability associated with GPS Utility, is the ability to easily convert GPS data from one
coordinate system to another (i.e. convert from Lat/Long. DMS to Lat./Long. DD, UTM, etc.)

To convert GPS data [rom one coordinate system to another, simply select your desired coordinate
system pulldown menu!

| GPS Utility (4.15.0) - [Untitied.tet - Tracks [*]] — o] x|
Il Fle GPS Record View Tools Options Window Help = =] x|
e ool mal| 2] 5l 28 JIJI_AIJIJI 2 B¢t e

Sea.No |Coordinate [Alttn)  [Local Time (UTC) [y

0001 N37.222474 W080.421359 626.0 4/20/2004 22:32:47 |DMSss G [

0002 N37.222280 W080.421145 623.1 4/29/2004 22:33:10 g;g‘éﬁg 8 12

0003 N37.222195 W(080.421059 626.0 4/29/2004 22:33:19 |fimidenhaad 1 1.4

0004 N37.222173 W080.420909 631.7 4/29/2004 22:33:33  |British gid 4 1.0

0005 N37.222109 W080.420673 634.6 4/29/2004 22:33:49 [c=tSROCE 6 14

0006 N37.222173 W080.420437 636.0 4/29/2004 22:34:05 o 14

Q007 WN37.222173 W080.420415 636.5 4/29/2004 22:34:06 00 1.9

0008 N37.222152 W080.420351 637.0  4/29/2004 22:34:10 Le 83 107 1.5

10009  N37.222130 W080.420287 636.5  4/29/2004 22:34:15 e 88 113 1.2

0010 N’37.222044 TWOSs0. 4’0136 636.5 4 "‘9 2004 22:34:27 C 100 129 1.4 i
S s Eai T A e i i i _>|_I

|CONNECTED to eTrex Legend Software Version 3.60 ]

Setting up Your database fields

GPS Utility allows you to set the fields that you would like to appear in the Attributes Table of you data
once you have saved it. To do this, go to <Options>and the <Data Base Fields=. The “Options Set-
tings” Dialog Box will appear and you will be on the Data Base Fields tab. A table listing possible fieldsis
visible.

Option Settings

If'the “Width™ field has a numerical
value other than “07, the field will 8 pecity Fioll Nasiies wasd by Date Bass iapsrliopait
appear in your Attributes table. If {Set width to 0 for no column)

“0"isina field that you would like

. b GPSU Field Field NAME width | Field
in your table, you must specity a 1_|Record Number G
column width other than 0" so the R 1 B> AME L ‘
= 7 =z 3 |Latitude/Northing  |LAT 12 3
field will appear. Once you decide 4 |Longitude/Eesting |LON 12
what fields you would like, you are BS|plES ALTITUDE 3 [~ Force WGS84 Datum
2 6 |Comment LOMNGHNAME 17 )
ready to save your data! 7 |Date DATE 0 I Cedlins SEDaCaconis
8 |Time TIME 1}
9 [Symbol SYMBOL 0 T
iLBM as is "|

v oK | X Cancel | 2 Help |

GPS Util y: U/Se Guide and Handbool:
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1 GPs utility (4.15.0) - [Untitled.bxt - Tracks [*]]

5 GPS Record View Tooks Options Window
Saving Your data toa PC 1 Hem = i
You can save the data that youhave ™ Open e o
collected on your GPS receiver directly s m Shit+Cis0
as a file in your PC as a “GISreadable” 0 ciose Ctrl+F4

ie. : G
file (i.e. shapefile) o se e

Save As... F12
1. Make sure the ﬁle_ that you want to _ E Save/Print Options... Shift+Ctri+F12
save (i.e. Waypoints, Tracks, efc.) is Print Data Ctriep

“visible. E Printer Setup.., Shit+Ctri+P
2. Under the <File> menu, select o Ext AR+F4

<SAVE AS> :

3. Tosaveina GIS compaﬁble _‘ﬂ_x.!l
format, Savein |'ClTemp :] + [E cF BB
E] drivingtest.txt
; E] GPS Test.txt
a. enter a <Filename> B logtxt
b. under the <Save As Type>,
option, choose either:
+ Dbase Waypoint Fileset-
this option saves
waypoints, and saves Filename | s
Tracks asa series of points  save asiype [Textion) Cancel |
+ Shape Trackpoint Fileset- Yo ((txl) ]
. . =
this option saves Tracks as GPX ig?tzm}hnge file (gpx)

alinear feature. Refer to
the figure below for a
graphic depiction of these
twooptions...

Autol

Maplnfo fileset (mif +mid)
Delorme tracks (gpl)
Gardown tracks {gtr)

IGN Rando tracks (rdn} >

And Presto!. Youhave created a GIS compatible file from your GPS data!

Waypoints are points, that, when connected, will form a linear track (or a “trackpoint™).

d ""'um e ..‘““‘. .
Waypoints (lots of dots) \

Endedup at a friend’s
house

Trackpoints (a solid
ling)

The Virginia Geospatial Extension Program

Stopped here for gas

Cheatham
Hall
Parking
Lot
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Upleading data to your GPS

There are two simple stepsto upload data (Waypoints, Tracks and Routes) from GPS Utility into
your GPS unit.

Step 1. Loading Data

The first step is to load y our datafile into the GPS Utility datatable. You will need to retrieve your
previously saved data. To do this, go to select the <File>menu, then select <Open>. From the box
titled ““Open” you can select your datafile. Be sure to select correct file type using the “File type”
pull down menu. When the datahas been loaded in to the Data Table you may edit it before
uploading into your GPS unit.

Step 2. Upload datato the GPS

In order to upload data y our GPS unit must be connected to your computer and tumed on. GPS
Utility lets the user select what type of datato upload (Waypoints/Tracks/Routes). To Upload data
to your GPS unit select the <GPS= pull dovwn menu or select the upload button on your tool bar.

fistl i

Youhave the choice of selecting individual points toupload by clicking <Upload Highlighted= (note
datamust be highlighted before selecting this option) or the other option is to upload all databy
selecting < Upload All=,

F GPS Utility (4.20.7) (=3

-SSI'-'E Recard  Wiew Tools Options Window  Help

Crownload All ..
|_][:|| oad all ..
—_ Upload Highlighted All ...

Shift+-CtrHl)

Interface Monikor F7
Track real time CP Fi1
Position Console Fa |

Regardless of which method of uploading y ou select, abox should appearto confirm the upload of
data. This is also your opportunity to select which type of data to upload (Waypoints/Tracts/R outes).
Check only the type of data you wish to upload to

your GPS wnit nd ick O

Confirm UPLOAD HIGHLIGHTED

v wlappoints
The information bar at the bottom of'the screen should E W B
verify the completion oftheupload. B

I Currert Positior T

W OK I x [:ancall ¥ Help |

& (i |

& e — M I ¥
"':A_,Uplaad completed - [CONNECTED to eTrex Legend Software Version 3.
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How to Calculate Area and Perimeter
Area and Pennmeter Cal culations may only be determined from a Track or a Route.
Creating a Route From Waypoints

Download waypoints from you GPS or open an existing file (for more information see previous sec-
tiong). Open the =View> menu and zelect<Routes= or zelect the Route button from yvour tool bar.

To create a route from your existing waypoints open the <Record> menu and select <New=

[ Gps Utility (4.20.7T)
Gl ifiew Tools  Opkions  Window  Help

[ Wayj Replace
0 " Cutselected . .. Chrl+x ' : : -
Al wl o Al /e ol Aleas T FTETY

This wall bring up a list of waypoints Waypoints may be added to your route by asingle click oneach
desired poant. GPS Utility wall close your route automatically so there 1sno need to start and end at the
gamne point. You should be able to zee the points you have added appear on the route data table.
When you are fimighed close the waypoints box.

Waypoints.wpt - Routes [*]

MMME%J f_u_L:JJ Waypoints
Rte 237432 H
-— Dl'?,' - ﬂ.D_Z.

nojo1z 0

01016 !

02015 710

0n3|777 118656

04 (010 118573

o500z 132

06

Calculating Area and Perimeter

To view the cal culated area and penimeter of your route open the <View™ menuand select <Re-
ports_ = Thiz wall bring up areport of vour route, the start to end distance (meters) and areain
hectares can be found at the bottom of the report.

Area enclosed(hectares)

W Program

777 185 274955 4167545 87.0 120 1
0ino 185 374102 4102766 3.0 Dag 1
ooz 185 374234 4102763 3.0 ¥
End to Startim) 49
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For further informaiton, contact the Virginia Geospatial Extension Program:

John McGee
Virginia Geospatial Extension Specialist
(540) 231-2428

Jmeg(@vt.edu
http:/Awvww. enr vt edu/gep

Virginia's Geospatial Extension

Program

& Training
& Resources ) ADOS tl

‘ Background Virginia's Geospatial Extension Program, in (cospatial
. . L 'xiension
partnership with the Virginia Space Grant EP
. MissionfObjectives Consortium and Virgina Cooperatrve Extension, F—y——

seeks to promote the mtegration of geospatial tools and techniques
& News and Information through a coordmated approach at the local, regional, and state levels.

The program atns to extend opportunities and empower organizations
& Contact Information and indrwiduals across the Commonwealth of Virgmia through traming,

assessing application needs, and providing mereased access to data
& Partners IEEOUICES.

Inniatives assoctated with this program mclhide:

o technology and application tramng,

o information shanng,

o course development and dissermination, and
o educational outreach.

V8GC

This program meets crucial workforce needs by prowvidng K-12
edacational outreach, spectalized workdforce courses, and tramning
through Virginia's Community College System (VCCE) and other
WYirginia Space Grant Consortium (V3GC) member uiversities,
faculty development, and hinkages to NASA and other geospatial
resources for data and programs. A key component of this program 1z
its participation with Virginia extension agents, through Agriculture and
Watural Fesource programs and 4-H Youth Educational inttiatives, to
support the dissermnation of information, tramng, and application
development at the grassroots level.

CHECK IT

GPS Utility: User Guide and Handbook
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Using GPS with Google Earth

Google Earth is a powerful free tool for visualizing geographic data and for browsing
web content in a spatial interface. Although it does not allow for the measurement of
area or include topographic map images, using several free programs in concert can
give you many of the features that you would otherwise have to pay for.

What is Google Earth?

Earth is a software program that displays satellite imagery from an online server
overlaid on topographic data, creating a digital three-dimensional model of the planet
Earth. Earth has many features, including a flight simulator, three-dimensional
structures, and the ability to view user-created content, but this tutorial will focus on
the features most relevant to forest stewardship.

A GPS data import tool was added to Google Earth 5.0, released in early 2009. The
interface supports only Magellan and Garmin brand GPS units. Google Earth is
available for free download from google.earth.com. Google Earth Pro has several
additional features like quicker access to the image server, higher resolution print
guality, and the ability to measure area, and costs $400.

Getting Started

After downloading and installing the software, plug in your GPS unit and open Earth.
Under the Tools menu, click “GPS.” In the “GPS Import” box, select the appropriate
brand name. If you have a Magellan, select “serial” if you have a 9-pin connector
cable, rather than a USB cable. Otherwise, select “Explorist.” If you do have a
serial cable, make sure that the baud rate in the setup menu of the GPS unit is set to
4800. If you have a Garmin, make sure that you have installed the USB driver that
came with your GPS unit.

Select the data types you want to download. Under Options, choose your drawing
preferences. Check “Draw icons at track and route points” if you want an icon to be
displayed for every track/route point recorded by your GPS unit. This may clutter
your display. Check “Draw lines for tracks and routes” to draw each GPS track and
route as a solid line. Check the “Adjust altitude to ground height” check box to
adjust all recorded points to ground level. This will ignore the altitude data stored
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with the points and make sure that your data appears on the surface. Now click
“Import.”

Your data will appear under “Temporary Places” in the Places sidebar on the left.
Right click on the name and select “Save to My Places” so that it will still show up
the next time you open Earth. Click the plus signs next to the folders until you see a
list of points. Double-click one of them to fly to its location in the viewer.

If your GPS unit is not supported

The Earth GPS interface only supports Magellan and Garmin brand GPS units, and
may not work with older models. If your unit is of a different brand or is an older
unsupported model, you can still import your GPS data using free software like
EasyGPS, GPS Utility, or GPS TrackMaker, and then saving your data as a [gpX,
kml, or kmz] file.

Follow the instructions in this manual for importing data in one of these other
programs, then under the File menu, select “Save As...” In the drop-down “Save as
type” menu, select “GPS Exchange File (gpx)” or “Google Earth (kml).” Name the
file something descriptive (e.g. “west woodlot”) and remember where you save it.

Then in Google Earth, click “Open...” under the File menu. Find the file you just
saved and click “Open.” Your file will appear in the “Places” sidebar on the left
under “Temporary Places.” Right click the name and select “Save to My Places” so
that it will still show up the next time you open Earth.

Navigating Earth

There are several controls for navigating through the viewer. You can start by
double-clicking on one of the places listed in the sidebar, or by searching for
somewhere new.

The easiest way to move around an area is the pan tool. Simply grab the image by
left-clicking and then drag in the direction you want to move the image. Letting go of
the mouse button while continuing to move the mouse will ‘throw’ the image, making
the pan continue until you click the image again.

Zoom in or out by using either your mouse wheel, by double-clicking on the image,
by right-clicking and dragging, or by sliding the zoom scale on the right side of the
screen. The default view is from directly above, but if you want to see the
topography of a location, you need to tilt the view. You can do this by holding down
the mouse wheel and dragging, or by using the compass icon in the top right corner
of the screen.

Viewing historical imagery

You can view historical imagery to see how a property has changed over time. Click
the clock icon in the toolbar to show the time slider. Each tick on the slider bar
represents a different image. The number, quality, and age of the available images
varies greatly from place to place.
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_ L '| | Select date
I'I.L r !

Measuring distances

You can measure distances in Earth by clicking the ruler tool in the toolbar. The line
tab only allows one segment at a time, but allows tells you the heading of the line,
while the path tab gives you the total distance of many segments. Google Earth Pro
also has tools for measuring the area of polygons and circles.

Creating shapes

You can create points, polygons, and lines to mark the corners and boundaries of
property, stands, and management units and to keep notes on each. Click one of
the shape tools in the toolbar.

L+ 1+ | +

While the properties window is displayed, draw the point, line, or polygon where you
want it to appear on the map. You can move the properties window partly off the
screen if it is in the way. Click and drag to create a curvy line, or click once on each
corner for simple straight lines. You can add text and change the colors and other
properties under the tabs at the top of the properties box. When you're done editing,
click the OK button. To edit the shape or properties again later, right click on the
shape’s name in the Places panel and select “Properties.”

Exporting data

Earth does not have a GPS data export function. In order to upload data that you
have created or modified in Earth onto your GPS unit, you must first save it and then
upload it using another data management software program like EasyGPS, GPS
TrackMaker, or GPS Utility.

To save data, right click on the name in the Places panel of the sidebar and select
“Save Place As...” Choose a file name and file type. The [kml] file type is accepted
by more software programs, while the [kmz] file type is compressed and can also
store pictures. Open the data management software of your choice, select “Open...”
under the file menu, and choose the file you just saved. Now you can upload it to
your GPS unit as you normally would.

More information
Download Google Earth and explore its many other features of at earth.google.com.
Visit earth.google.com/userquide/v4/ for an in-depth instruction manual.
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Terrain Navigator

A User Guide for Natural Resource Managers

Prepared by: The Virginia Geospatial Extension Program

Overview 5

Terrain Navigator was MAPTECHH’
developed by MapTech. Terrain Navigator (standard
edition) is an easy-to-use mapping software that
allows you to manage and manipulate your
topographic maps and GPS information.

While there are a number of features included in
Terrain Navigator software, some of the functions
most applicable to average users include the
following;

+ Terrain Navigator can be used to find locations
quickly and view and print topographic maps in
2D and 3D.

+ Map datum and coordinates can be specified in a
number of formats including UTM and Lat/Long.

+ This software package can transfer GPS data (i.e.
waypoints, routes, etc.) between a GPS receiver
and a PC.

+ Points, labels and routes can be added to
topographic maps.

+ Terrain Navigator can be used to for basic
measurements such as distances, areas and
elevation profiles.

Terrain Navigator has some very good mapping
capabilities. This provides you with confidence that
the data that you have collected with your GPS
“looks correct” on topographic maps. Also it can
help in determining imprecise GPS points that were
collected. Terrain Navigator works with a variety of
GPS receivers. This guide is written to support the
Garmin Legend GPS receiver. Most Garmin GPS

receivers will follow the same protocols. If you are
using a different GPS receiver, then refer to the
Terrain Navigator documentation, or contact the
Virginia Geospatial Extension Program.

Before Using Terrain Navigator
"The instructions in this handbook assume the following:

1. You have already installed Terrain Navigator
software on your computer.

2. You have already collected GPS Data (i.e.
waypoints, routes, tracks, etc.), and have stored
the GPS data on your GPS receiver (if not, refer
to The Garmin Etrex Legend: An Introductory
Handbook for Extension Agents for additional
information and instructions. The Garmin
handbook has been prepared by the Virginia
Geospatial Extension Program. This customized
Garmin handbook is also available on-line:

http://www.cnr.vt.edu/gep/tools.html

Table of Contents
Opening Maps & Searching..................... 2
Tools for Viewing Maps...........coccoeuie. 3-4
PritneMaps o e 5
3-DFeatures.......coocoeeeeacmee i caianeennnes 5-6
Working with your GPS..........cc.ccoen. 6-8
Layers (Markers, Tracks, etc.) ........... 8-9
Measuring Tools ......... 9-10
Changing Datum ..........ccooceieioiieiceneans 10
@cuspalial Virginia Cooperative Extension
xtension
E rogram ww%'&*h_ _ @

prmership berween VOO and VOB e

The Virginia Geospatial Extension Program
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Let’s Get Started -Opening Maps 3. Selecta map scale _
Under the “Map Type” pull downmenu you are given

two choices of scale:
1. Start Terrain Navigator by selecting it from the

Program list on your computer (Figure 1) 1:24,000/25,000 - The most commonly used be-
cause they provide good detail for hiking, hunt-

(L] PATYEF SR S i U

Programs @ Metsca ¥ .
Eﬂ Z 3. T:rr-'.vu-:'-.-'l-;l-:'::-r m'gB etc
Il 5 Documents * ) Goagle Earth 3
Satti , [ RoxioEasy CD Creator5  » . . . :
b L ings . o b vt oo 1:100,000 - These maps don’t provide much detail,
i - search g il k butthey cover large areas and providea good
Screen Recorder L3 .
] © e v g i i AT landscape view.
-g =7 P ) Microsoft Web Publishing 3
2 1) Divt 4 C
H [ v o e Paperport |  Youcanalways change your map scaleanytime dur-
i - ing a project by using the map scale button on
i0f) UsaPhotoMaps ¥
the tool bar.
2. When you open Terrain Navigator, the Map Se- 1:24000T |

lectorappears. You can also open the Map Se- 4. Opening Maps
lector by clicking File > Open orby slecting the  Using the ‘“Map Name™ drop down menu you can
Map Selector button on the tool bar. select maps by name. When youselectaname ofa
= map the a square on the grid will become highlighted
The Map Selector will display an overview of  indicating the location of the map. When you are
thestate of Virginia, the grid shows the area cov-  gure ofyom' map name press “Open.” Another way
ered by each map. Terrain Navigator opens  to opena map is to double click on the map grid.
maps from the CDs provided with the package,
and does not store maps on your computer. For  Searching
this reason to you must insert one of the four
“USGS Topographic Series™ CDs for Virginia.  Maptech software has a “Find” feature whichis an
Itis important that you insert the correct CD for  excelent tool to search for and quickly locate a par-
your county or area. Under the “Coverage”pull  ticular area. When you have a map open, click on
down memu select CD, this will show theavaliable  the “Find” menu and select “City/Town.”
maps forthe inserted CD.
Navigator - Blue Ridge Highlands/Sout

Open Map - Blue Ridge Highlands/Southwes i:8 Tools Layers GPS  Adjacent ‘Window

it m
Zip Code...
| Coordinates. .,
H
i Search all Placenames. .. Chel+F 1
| Browse Category L
. Bookmark. ., Chrl+B
i RS Lacatior _trH-G
| Label...
Coverage ICD 'i CD Library, I E Marker...
| PRoute, ..
Map Type |1:24.000/25 000 | ¥ Seamless | Tratk
Map Mame [BLACKSBURG Ba |
Ref Code [37080-B4-TF-024 ~1

Terrain Navigator: User Guide and Handbook
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Using the Find CitwTown feature 1s ample, justtypeinthename W Ramar g @
of the town vou wish tofind and select from the avalable op-

tiens in the list bel ow. Ifthe dty name s commen yvou may select Haage: [t ]
tolimityour search to the CD currently inthe dnveifvouknow [Blazksturg

youwill be cearchinginthatregion Teopen amap of this area e =

wou cat cliclk the botterm “Eeplace Active™ or just double dick Celliel [Azingdar] i
; . ; ] . Eevzlt Haiahls [Salzm]

onthe name of the citytown you wish to wiew this will close Esvzrly Haights arth

whatever map vou had been wiewing and open the new map. E:;:I”ytlfe'f:'hﬂ:"“t;']

You openthe mapin anew window by clicking the button ™ Open Ei;l tlil |

22 - . IJLare

Another”™ The opened map will have ared circle around the Fii Brek

: Lig S:on= Gep

town of city selected. E e

Eichleaf

Eininglian

Eizwe

Elzclbeiry

Elzckey

Elzckfard

L I=cklick.

E lacksburc |H

ol &+ Curert GO £ Hazraz 18

heplace Actye Lacel

DFEH Bnolker 1 HE'!:I I

TheFindmenuis an excellent tool and can used to findlocations in many other ways Another great option
1sthe " Zip Code” option onthe “Find” pull downmenu. This feature works very much like the find City/
Town option except vou can searchusing zip codes. Thefindfeature alse is great for finding boolom arkes,
waypoints, tracks, routes and labelsthat will be dizcuzsed in future sections.

Viewing MMapsin 2D
Thiz section will introduce them ajor toolsneedto navigate topographical maps in 2D

_@j The drag toolis the best tool form owing arcundthe topo maps: Tousethis tool just click (hold)

! and dragthemap on the screen. Another goodfeature of the drag tool 1zt changes to ascrolling

Arrow when vouhol dthe tool at the edge of the map (this feature worles on altn ost all cursor tools). After
the dragtool changesto a scrolling arrow just click and the map will scroll in the direction of the arrow.

Map O verview

The Map Cverview feature 1s located onthe sidetool bar, it athumbnail image of the
tnapthat vou're wiewing. The blue bex represents the area of the map you are currently
viewing. Thisfeatureis muchlikethe dragtool, vou can click (hold) onthe box and
tnove itto anew location of you can click on an area of the map to re-centerthe map. By
' clicking en theblack arrow pointing to the map overiew it will openup a window with a
A ] large version of the map overview,
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State O verview

Thisfeature gives the general location of the map vou are viewing wath thelocat on of
thered dot. Ifvouclick on the black arrow pointing to the State overview, this wall
. 1 openup the Open Map” window dizcussed in previous sections.

Centering Tool
'EE'D Thiztool can befound onthe tool bar To usethis tool justleft click onthe map, andthe map
will be re-center around the point vou have just selected. Alsowith this tool and most others asyou use
the mouse tom ove your tool the u:oordmates andelevation willbe dlsplayed onthe tool bar

||:|3? 22' 03.04" N ]nan 49 33.64" mr122|31 ft

q".‘\‘ Compass Control

4 This tool prow des vet another way tomowe the viewing screen. Touse thistool just
}14 .{); click on the compass direction you wish the mapto scroll. Forexampleif yvouwantto

wview amap section to thenorth click on thenerth arrow on the compass.

Zoom In /Out
1+ When Terrain Navigator isfirst open the scale will 101 or the actual scale of the map, This
programm offers four different zoom levels 1:4, 1:2, 1:1and 2: 1, where 1:4(25% of actual scale) 1z
the masmmum outward wiew and 2.1 (20090 of actual scale)is the masmmuminward zoom level. Justusethe
“Zoot level” on thetoolbarto select the zoom level desired.

Don’tforgetthatthere are al so two diff erent map scales 1: 24,000 (detaled wiew) and 1: 100,000 The

four zoom levels are available on each of the different scale maps. fyoufindthatyou

1240007 | cannot oot it to the desiredlevel | change the map scale from 1: 100,000 to 1: 24 000
st mightselve the problem.

Terrain Navigator provides four zoom levels for viewing maps. To zoom select the

Zoom Inor Zoom Cuttool, then click on the map. The map will center

Zoom In

Zoarm Cut g i ; g4 : .

. automatically enthe pointyou clicked Another optionistorightclick en g
Find » peipe)
Tool vy | themap and select Zoomn Inor Zoom Outfrom the menu that appears,

Dpen Map... Buuk_tnarks Fin UJ: Lavary f'F'
OWerview, .. ;l o ﬂr“mh‘r er

Prink... = gl an e
sisric: Eookmarks are usedto sawe specific locations soyoucan § .,

Send Link. .. return to them later athe samezoom level and map scale. < ¥ 22

| Close Fo.saanboolﬂnark select "B ockrnark this View™ on the P N—

Help View” pull down menu and enter a name for your ©

bookmark, To find yourbockmark use the find feature, [ rovrvshin.

“Find” menuthen select“Bookmark™ (mentionedin more e

detail in aprevious section), i
Zuan Level L
Fep Szl L4

Tarrain Novig
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Printing Maps

To the map you are viewing select the “File” menu and select “Print.” This will display a map that you
are about to print. Ablue box (similarto the map overview) will display the areato be printed. This box
can be moved (dragged) or centered before you print. If there is no blue box present the whole map as
seenwill be printed. There are many options provided on the right side of the print window.

'The size can be changed, this will essentially change the zoom level of the printed map and the size of the
printing area. The size can be adjusted using the scale or percent, “%” is the default. Adjustingthe “%6™
will adjust the percent of the actual scale. Simply a large percent like 200% will zoom into great detail
and a small percent like 10% will display a larger area but in less detail. As the scale is adjusted the size
of the blue box will change indicating the area that will be printed. The scale limits are 25%to 1000%.

Quality - The quality of the print can be using the “Quality” pull down menu. All options are expressed
in dpi (dots per square inch), the higher the dpi the higher quality of the printing. Quality can also be set
by clicking the “Setup” button.

Weight — This refers to the amount or density
of ink used in printing.

s Copies: ]1 3:

© Sie [Scale ] 1:[36000

Summary — when this option is checked, a
box will be included at the base of the map
including the USGS map name. date, scale (1
inch = x feet), coordinates, and caption.

 Quality: [300 dpi -]
] weight[Medium -
- Print Dptions

L |V Summary Margins... |
1 Caption

| |Swift Bun Gap

Layers - Layers are markers, routes, tracks
and can be included on your printout when
this box is checked. The pull down menuto
the side is to choose the size (Small, Medium
or Large) at which the layers will be displayed.
The Layer Information check box will provide
sheet printed in addition to your map that
includes data about the layers.

|7 W Lavers: ‘m
2 | ™ Layer Information
™ Rulers IV with Gridiines
|V Notthamow W with Lines
W 1"Ticks ¥ Seale Bar

| oK l Cancell

Other map options include Gridlines, Scale
Bar, North Arrow all good features for reading
and interpreting maps. To Add these features
just click on the checkbox next to the label.

3-D View
¥ Terrain Navigator features a 3-D View which provides an additional way to view the shape of the

landscape. To use this feature click on the 3-D button on the main tool bar which will display a 3-D
view of'the terrain.

Uzer (hdde and Hond

Tarrain Novioaior
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Zooming In/Out (3-D) - The controls differ from the 2-D view. To zoom in or out, click
on the arrows on the side toolbar. The direction listed just above these arrows (in this case
“N")identifies the direction you are looking at the map.

Raising / Lowering the Viewpoint - This feature changes the height at which you are
viewing the 3-D map. To adjust the viewpoint click and hold on the lever than drag itup or
down. The elevation tool can be found on the side toolbar. The higher you drag the level the
farther you will be from the map.

Rotation - The rotation tool lets changes the viewing angle of the map. The right and left
arrows will spin the view around your centered point, thus giving the illusion that your
rotating around that point. The up and down arrows change the view angle from by raising
and lowering the view point, basically the same thing as the Viewpoint feature just above it.

Using the Cursor - The cursor can be used to change the view as well. Just click and hold on the map
and drag to change the view. Using the cursor you can rotate and tilt the 3-D map.

shar. Height Exaggeration Buttons - These buttons simply exaggerate the height of the terrain in 3-
D display. The up arrow increases the height of mountains and hills and the down arrow shrinks them.
These tools are found at the bottom of the side tool bar.

;il‘ Recording a 3-D Rotation Video Clip - This feature allows you to make arecording of the 3-D

rotation around a center point. To use this feature just select the video tool at the bottom of the side tool
bar or select “File” menu >"Export” > “Rotation Video Clip.”” This feature can also be used to make
videos of routes in which case select “Route Video Clip.”” Save this clip and click ok. Note the Route
Video clip has additional optional settings that can be changed. The clip will only take a few seconds to
be produced and can be opened using windows media player.

¢ 3-D Glasses View - You can view your 3-D map using the glasses provided with Terrain Navigator.

Just click this button and it will take you to the 3-D glasses view. To exit the 3-D glasses view just left
click on the mouse again. Note rotation of the map is not possible in 3-D glasses view.

Integrating Terrain Navigator with you Global Positioning System
Terrain Navigator can be used as a software application to download waypoints, tracks and routes from
your GPS receiver to the PC. These features can then be integrated with (ontop of) Terrain Naviagator’s

mapping capabilities.

Configure Your GPS
Terrain Navigator software offers a way to setup your GPS automatically, using GPS Setup Wizard. This
feature is offered during the initial software setup. However if you skipped this step or want to add a new
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"GPS you can run the feature by clicking on the "GPS pull down menu then selecting “"GPS Setup Wizard.

The GPS Setup Wizard does require that you answer the questions on each screen. When the Wizard is
complete, Terrain Navigator will recognize and communicate with your GPS unit.

Note if you are unable to configure your GPS using the GPS Setup Wizard your GPS can be configured
manually by selecting “Setup” from the “GPS” pull down menu. For more assistance with this feature
consult Terrain Navigator’s help section.

Receiving data from your GPS

Using Terrain Navigator waypoints, tracks and routes can be downloaded from your GPS to
topographical maps. Before you begin make sure the GPS receiver is connected to the computer and
turned on. To receive data from your

GPS click onthe “GPS”pulldownmenu B8 - -+ Window Help
then select “Receive from GPS™ and |  condtocps » = 1400000T 1.4 =
choose atype of data by clicking “Receive i Receive from GPS Receive Waypoints. .,

A | Reteive Routes..,
‘ GPS Tracking 3

Waypoints/Track Logs/Routes.”
Receive Track Logs...
Terrain Navigator will create a list of all

data points that are on your GPS, these points will be displayed in a new

window called “Received Waypoints/Track Logs/Routes.” To load points

into Terrain Navigator the data must be selected from the list. Note to select
more than one data point hold down the control key when using the mouse. |~ gt
When you selected the data you wish to download press the OK button. A |[om
message box will appear identifying the number of data points received. e

Received 9 wWappoints

After the data points are received from the GPS they will be displayed onthe |4
map. Inthis program GPS data is know as “Layers™ and waypoints are also |
referred to as “Markers.” Layers can be view by clicking on the “Layers™ pull
down menu and selecting the type of data you are interested in (markers,
tracks, routes). Layers can be turned off and on by clicking on the “View™
pull down menu and selecting “Layer Visibility™

o ]

Sending data to your GPS

Avery valuable feature of Terrain Navigator is that you can transfer data or Layers from your computer
to your GPS. This program lets you send all Layers (Markers. Tracks. and Routes) directly to your
GPS so you can find these features in the field. Before you start this process make sure you have your
GPS unit turned on and connected to your computer. Sending is much like receiving data, just click on
the “GPS” pull down menu, select “Send to GPS™then choose what type of layer you wish to send you
GPS by clicking “Send Markers/Tracks/Routes” A box will appear with all the possible points that can
be sent to the GPS. Select the points you wish send, use the control key to select more than one point.
When you have finished your selection click the send button. The data should appear in you GPS as
waypoints, tracks. orroutes.
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G PS Real Time Tracking Window Help

This feature is designed for use in a moving Fd e * & 1240007 1
wehicle, asittnonitors yourmovement on the map, FopckCasT oo : Vi i—
Using thisfeature you can recordy our movements (5F'5 Tracking Start Tracking
and saveitas atrack Touse thisfeature your Find GPS Lacatian Reened: Thack: .
3PS unit should be pluggedin and turned on. Place Marker st GPS Position  Ctrl+a e
Click on the GPE pull down menu and select s |
“(3PE Tracking” then select* Start Tracking” or | Tracking Preference
to record your actions while tracking select
“Record Tracking ™ "When your GPSunit receives
enough satellites Terrain Navigator will opena | o [GPS T-acking 7|
map marking yourlocation on with atracking -
Changing tracking Preferences Position leon
Symkol m " Cpag.e Synbal
Tsing this feature you can change how Terrain S [Smel =] @ Cutine Jnly
Nawigatar tracks your position. Tousethis feature oy s
click on the “GPS” pull down menu and select s ]_]' A
“3PE Tracking” then “Tracking Preferences.” Trackirg
Hereyoucan change theicon displayed size and Updaeereny: 1 Sesend =
other visnal features. Thetime interval between :
tracking points maybe changed, which may be aiat
im portant depending on your speed. £&lso screen E::E;eir::fc o 7 iﬁieﬁ dafg;zemwer

teatures can be changed. .
a Re-zenter waen icon
neds edge

Creating L ayers (Markers/ Tracks Routes)
Creating layersis simple and can be inwvaluable
for finding your way in new terrain because you

cat load thesefeatures toyour GP3. ﬁ

Markers 4

Tocreate new markers you can use the marker tool onthetoptool bar or click on the “Tools” pull down
menu and select “Markers.” Markers can be usedtoindicate aplace of
interest and can be loaded on to your GFS as Waypoints. Becauseitis
much easierto name andlabel points in Terrain Navigator than on your
3P this 15 avaluable tool. When the marker tool s selected, markers
should be created on the map where you left click.

Tochange the text of the marker, justleft click on the text, this will give

you the option to change the markername. If you wish to changemore . f,rau .
features or add comments right click on the marker and select edit. Using @‘M;n:ﬂ: u:m;c;
the right click menu you can also get information, hidethe marker, and = EEER x
deletethe marker and perform other tasks. ) Informtin. .
{ Hide
%i Delete .
= Lock,
“‘: Send ta GPS (
L '-\.. e

Tarrain Novig

73




To move Markers you must be using the “Marker tool.” Hold the Cursor over the marker tool until the
cursor icon changes to a maker/hand tool. At this point you can hold click and drag the maker to a new
location

Tracks and Routes ;] /

To add these features you must be using the Track
or Route tools with can be found on the top tool
bar or on the “Tools” pull down menu. Routes
connect a series of waypoints where as tracks
are just lines without points in between. Both
can be loaded on to your GPS unit. To create
these features just click on the map using the
Track or Route tool to begin your line. Additional
points or clicks should be added to change the direction of the line. When the Track or Route is finished,
right click and select “Finish Track/Route” from the cursor menu. Editing and adding text and information
can be done in the same way markers are edited. Tracks/Routes can be added to after completed by
right clicking (using the track or route tool) and selecting append route/track. They can also be closed or
looped by selecting “Toggle Route Loop” from the right click menu.

Measuring Tools

Distance can be calculated by using one of two measuring tools. Use the Distance tool w4 for straight-
line measurements. Terrain Navigator will provide the length and bearing, and elevation. The other distance
tool e provides information for curved lines and measurements. Select one of the distance tools and
choose at least points on the map to calculate distance. To delete the last segment drew use the backspace
key one your keyboard. Hold down the control key if'you need to drag the map. To create curved lines
click and hold the cursor. To get information such as distance about the segment right click on the line and
select “Information” from the menu. The right click menu also

provides other tools such as option to covert to atrack orroute. To erase all of the line segments right

click on the line and select “Clear” or use the Delete Tool. X

Profile po]:

Anotheropion from heright lick cursr

menu (using Distance. Tracks or Routes) ‘@3 oo

is the “Profile” feature, which canalsobe |~ | =™

found on the top tool bar. This showsthe | +|3 :::

elevation and terrain crossed by the route i

or distance line. This feature can also be ey W _f____:.:.r;*'“"'_ e = ]

found in the same way for tracks and |7 ° Mites ¢

routes. ']'1113 featufe iS Very Simlla.rto the Total distance: 7 miles. 1968 feet  Climbing: 134 Jeel Latude 038" D& DE77T" N
Dascanding: -145 faat Longituda: 078 56" 22 81" W

“Line of Sight Tool” [ which displays | ™! 1 mies 1501 L =mo® [Soiu0  Gode . 1%

the profile with a line of visibility. = I R

a

Tarrain Novigaior: User Giide and Handbook

74



Measuring Area

Thisfeature can beused only ifthe line islooped or forms an enclosure. To obtain the area information
justright click onthe line and select “information.” Area information isalso collectedfortoggled routes

under the information feature.

- e

|-

Aygugta
Memayjal
| ¢ /!

H1'3__575 Distance Information

Chart:
Start elesation:
Erd:

Etnd elevation:

Projected Distance:

Projected drea:

Options

038" 09 07.35" N 078°56'53.19" %
14E7 feet
038° 05 07.35" N 078" BE'53.19" %W
1467 feet

2108 feet.
E42 meters,

205690 20 feet
£.558 acres
0.025 2q. kilometer:

=3 Profils... | =» Raoute. . I = Track... I

Clear | Ennlinue‘

Help |

Changing Datum

Basically datum is a way of calculating the location of the earth’s center. The earth’s center isused asa
point for establishing coordinate locations on the earth’s surface. There are three forms of datum used by
Terrain Navigator. This becomes important when transferring points from your GPS because, the datum
mustmatch. To change the datum click on the “File” pull down menu select‘Preferences” then select

“General”
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For additional updates and information about this digital resource, contact the
Virginia Geospatial Extension Program:

The Virginia Geospatial Extension Program
Virginia Tech
319 Cheatham Hall
Mailcode 0324

Blacksburg, VA 24061

John McGee
Virginia Geosptial Extension Specialist
(540) 231-2428
meg@vtedu
http://www.cnr.vt.edu/gep

Acknowledgements: Luke Petre

GCDSPHH al Virginia Cooperative Extension
- [kacmledar for the Commanwiaiih]
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Common GPS Terms

Accuracy — A measure of how close an estimate of a GPS position is to the true
location.

Azimuth — The compass direction from a position to a destination expressed as an
angular measure from north and measured clockwise. Most commonly expressed as 0°
— 360° degrees measured clockwise. GPS units use azimuth to express direction.

Bearing — The compass direction expressed as a measurement from a given quadrant,
such as North 36° East. The angular measure (36 in this case) will reference the acute
(less than 90) angel from the North or South meridian as measured to the East or West.
Bearings will need to converted to azimuth for use in the GPS unit.

Coordinate Systems — Such as latitude/longitude, represent your position on the earth
to a flat surface like a sale map.

Course — The compass direction you are trying to follow from your starting point to the
point you are trying to reach.

Course Over Ground — see Track

Declination Setting - GPS units can be adjusted to the amount of magnetic declination
in the area of use.

Differential GPS (DGPS) - An extension of the GPS system that uses land-based radio
beacons to transmit position corrections to GPS receivers. DGPS reduces the effect of
selective availability, propagation delay, etc. and can improve position accuracy to better
than 10 meters.

Direction — The direction between two locations is usually called a bearing, azimuth, or
course.

Error — Measurement of horizontal position error in feet or meters based on a variety of
factors including Dilution of Precision (DOP) and satellite signal quality.

GOTO - The selected point you wish to travel to or find. It may be a position fix or part of
a route or track.

Heading - The direction in which you or your vehicle are moving. For boat or airplane
operations, this may differ from actual Course Over Ground (COG) due to winds,
currents, etc.

Latitude - A position's distance north or south of the equator, measured by degrees from
zero to 90. One minute of latitude equals one nautical mile.

Location — The actual physical place you occupy. The difference between a position fix

and location is that a location is where you really are and a position fix is where a GPS
unit says you are.
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Longitude - The distance east or west of the prime meridian (measured in degrees).
The prime meridian runs from the North Pole to the South Pole, through Greenwich,
England.

Magnetic Declination — The difference between true north and magnetic north at a
specific location.

Navigation - The act of determining the course or heading of movement. This
movement could be for a plane, ship, automobile, person on foot, or any other similar
means.

NAVSTAR - The official U.S. Government name given to the GPS satellite system.
NAVSTAR is an acronym for Navigation Satellite Timing and Ranging.

Position fix - The GPS receiver's computed position coordinates.

Precision — Measure of the “repeatability” of the data. Taking repeated readings from a
point will improve the precision of the sample mean.

Route - A group of waypoints entered into the GPS receiver in the sequence you desire
to navigate them.

Track - Your current direction of travel relative to a ground position (same as Course
Over Ground).

Trilateration — Mathmatical technique used by GPS navigators to determine user
position, speed and elevation. The GPS unit constantly receives and analyzes radio
signals from GPS satellites, calculating precise distance to each satellite. Four satellites
are generally needed to determine an accurate elevation and distance.

Waypoint/Landmark - Waypoints are locations or landmarks worth recording and
storing in your GPS. These are locations you may later want to return to or avoid. They
may be check points on a route or significant ground features such as a campsite, the
truck, a cultural resource, or a favorite fishing spot). Waypoints may be defined and
stored in the unit manually by taking coordinates for the waypoint from a map or other
reference. This can be done before ever leaving home. Or more usually, waypoints may
be entered directly by taking a reading with the unit at the location itself, giving it a name,
and then saving the point.

Wide Area Augmentation System (WAAS) - A system of satellites and ground stations
operated by the Federal Aviation Authority that provide GPS signal corrections for better
position accuracy for airplanes. WAAS consists of approximately 25 ground reference
stations positioned across the United States that monitor GPS satellite data. Two master
stations, located on either coast, collect data from the reference stations and create a
GPS correction message. A WAAS-capable receiver can be adapted to ground use and
give you a position accuracy of better than three meters, 95 percent of the time. It is only
accessible if you are in the open, not in forest cover.

Definitions courtesy of Garmin International, Inc.

78



GPS Hardware and Software Resource List

Software

Terrain Navigator by Maptech: www.maptech.com

Cost: $99.95 per state.

Features: USGS topographic maps; 2-D and 3-D maps; upload and download
routes, tracks, and waypoints; shows profiles of elevation over a route;
personalize, then print maps showing your routes and waypoints. By purchasing
Terrain Navigator Pro, you can access aerial photographs.

Mapsource TOPO USA 2008 DVD by Garmin: http://gpsnow.com/gmms.htm
Cost: $80 - $120, depending on program

Features: view color maps; create waypoints, routes, and tracks, and transfer
them between your GPS unit and computer. Send detailed maps from the
computer to your GPS unit for maps that show minor roads and points of interest.

Expert GPS: www.expertgps.com

Cost: $59.95

Features: exchange data with Excel, Topo, Terrain Navigator and others;
connects your GPS to internet mapping and information sites giving access to
street maps, weather forecasts, and attractions.

Topo USA 6.0 National by DeLorme: delorme.com

Cost: $99.95

Features: 2-D and 3-D maps, profiles show elevation gains between points, draw
on maps, measure linear distances, embed photos and URLs to maps, link digital
photos to a GPS log to show where the picture was taken.

USAPhotoMaps by JDMCox Software: www.jdmcox.com

Cost: free

Features: downloads USGS aerial photo and topographical map data from
Microsoft's free TerraServer Web site, saves it on your hard drive, and creates
maps with GPS accuracy. You can go to any address, landmark, etc. and view its
photo or topographical map. Add waypoints, routes, and text; transfer to and from
your GPS unit.

Easy GPS: www.easygps.com

Cost: free

Features: upload and download routes and waypoints, create routes. This
program is very basic, but very easy to use. You can change waypoint symbols,
view and print simple maps of your routes and waypoints, and enter new
coordinates. It does not show maps or terrain features.
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GPS Utility: www.gpsu.co.uk

Freeware cost: free

Shareware cost: $60

Features: transfer data to/from a GPS receiver and store the data in PC files in
one of several text formats. The program converts between different map datums
and many coordinate formats. Route and track statistics are available and can be
transferred into other programs for analysis (i.e. spreadsheet programs). The
freeware version is limited to 100 waypoints, 500 trackpoints, and 5 routes, while
the shareware version has a capacity of 65,000 waypoints or 500,000 trackpoints
and provides a number of advanced facilities.

GPS TrackMaker: www.gpstm.com

Freeware cost: free

Professional: $89

Features: Most complete free program for GPS devices. Compatible with more than
160 GPS models: support for Garmin, Magellan and others. Easily create your own
maps, support for vector maps and images, and full integration with Google Maps®
and Google Earth®. Vehicle Tracking and AVL. Completely free. No Adware or
Spyware.

Google Earth: http://earth.google.com

Cost: free

Features: lets you fly anywhere on Earth to view current color satellite imagery,
maps, terrain, and 3D buildings. You type in an address and the program will
take you to that location. You can download GPS points onto google earth maps
from a GPS unit. You can also create waypoints on google earth maps that can
be saved as a file (*.kml or *.kmz) and then transferred to GPSULtility and then
uploaded to the GPS unit.
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Web-Based Resources

Information about GPS

http://gps.faa.gov/gpsbasics/index.htm
Information from the FAA about GPS basics, how WAAS works, and much more.

http://pnt.gov/101

Information about GPS, national and international augmentation systems, and
links to other government-based GPS resources from the National Space-Based
Positioning, Navigation, and Timing (PNT) Executive Committee.

Mapping/GIS Resources

www.mdmerlin.net
Create free custom maps of locations in Maryland showing property lines,
wetlands, roads, aerial photos, and more.

http://seamless.usgs.gov

U.S. Geological Survey (USGS) and the EROS Data Center (EDC) provide
geospatial data through The National Map. View and download many geospatial
data layers, such as National Elevation Dataset, National Land Cover Dataset,
high resolution orthoimagery, and hydrography.

http://sdatcert3.resiusa.org/rp_rewrite
The Maryland Department of Assessments and Taxation Real Property Data
Search offers information on property sales and ownership.

http://websoilsurvey.nrcs.usda.gov/app
Web soil surveys provide soil data via overlays on aerial photos.

Additional Resources

www.naturalresources.umd.edu/GPS.cfm

The beginner and advanced GPS training materials from Maryland Cooperative
Extension are available online, along with links to software programs and
materials from other sources.
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